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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a negative lithographic printing plate precursor comprising a support having 
a hydrophilic surface, and a hydrophilic image-forming layer. More specifically, the present invention relates to a litho- 
graphic printing plate precursor capable of manufacturing a plate by scan exposure based on digital signals, ensuring 
high sensitivity and long press life, and providing a printed matter free of residual color or staining. According to a pre- 
ferred embodiment, the lithographic printing plate precursor can be developed with water or an aqueous solution or can 

w be mounted and subjected to printing in a printing machine without passing through development. 

BACKGROUND OF THE INVENTION 

[0002] In general, the printing plate comprises an ink-receptive (i.e., a lithographic) image area for receiving ink dur- 
15 ing the printing process and a hydrophilic non-image area for receiving a fountain solution. For the original plate (i.e., 
the precursor) of such a lithographic printing plate, a PS plate comprising a hydrophilic support having provided thereon 
an ink-receptive (i.e, a lipophilic) photosensitive resin layer (ink-receptive layer) has heretofore been widely used. 
According to the plate-making process therefor, a plate is usually subjected to mask exposure through a Nth. film and 
then the non-image area is dissolved and removed with a developer to obtain a desired printing plate. 
20 [0003] In recent years, digitization technology of electrically processing, storing and outputting image information 
using a computer has been widely popularized. To cope with this digitization technology, various new methods for out- 
putting an image have been proposed and are actually, used. To keep up with this tendency, demands are increasing 
for a computer-to-plate technique where a printing plate can be directly produced by scanning a radioactive ray having 
high directivity, such as laser ray, according to digitized image information and a lithographic film can be dispensed with. 
25 4 Thus, it is an important technical problem to obtain a printing plate precursor (i.e., sometimes, called "a printing original 
plate") suitable therefor. 

[0004] In the plate-making process of conventional PS plates, the step of dissolving and removing the non-image 
area after the exposure is indispensable. This additional wet processing as an indispensable step is another problem 
demanded to overcome in conventional techniques. Particularly in recent years, to take scrupulous case of the global 
30 environment is a great concern in the whole industry. From both of the environmental aspect and the process rational- 
ization aspect to keep up with the digitization, demands for a simple processing, a dry processing or no processing are 
more keenly increasing. 

[0005] From this standpoint, the following method has been proposed for eliminating the above-described process- 
ing step in conventional techniques. That : is, a plate-making system for lithographic printing plate, called on-press devel- 

35 oping system, has been proposed, where a photosensitive layer capable of allowing the non-image area of the printing 
original plate to be removed during the usual printing process is used and the plate after the exposure is developed on 
a printing press to obtain a final printing plate without passing through a development step. To speak more specifically, 
for example, a method of using a photosensitive layer soluble in a fountain solution or an ink solvent and dynamically 
removing the non-image area by the contact with the impression cylinder or blanket cylinder in the printing machine is 

40 known. However, if a conventional PS plate is applied to this printing plate in the on-press developing system, the orig- 
inal plate must be stored under completely light-shielding and/or constant temperature conditions until it is mounted on 
a printing press because the photosensitive layer is not fixed after the exposure. 

[0006] In recent years, some solid lasers having high output become available at a low cost, such as semiconductor 
laser and YAG laser. With this progress, a method of using such a laser is taking charge of highly promising means for 

45 solving the above-described technical problem. In the high power density exposure system using these high output 
solid lasers, various phenomena different from the photoreaction occurring in the photosensitive material system for the 
low to medium power density exposure can be used. More specifically, various structural changes such as chemical 
change, phase change and morphology change can be used. The recording system by this high power density expo- 
sure is called "heat-mode recording". This is because in the high power density exposure system, the light energy 

so absorbed by the photosensitive material is converted into heat in many cases and the heat generated is believed to 
bring about a desired phenomenon. 

[0007] This heat-mode recording system is greatly advantageous in that fixing of an image after the exposure is not 
an essential matter. 

[0008] More specifically, the phenomena used for the recording of an image on a heat-mode photosensitive mate- 
55 rial substantially do not occur in the exposure to light having an ordinary intensity or at an ordinary ambient temperature, 
therefore, fixing of an image after the exposure is not necessary. By virtue of this, a system may be established, for 
example, where a photosensitive layer insolubilized or solubilized by the heat-mode exposure is used, as a result, even 
when the layer after the imagewise exposure is exposed to the environmental light for an arbitrary time and then devel- 
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oped (removal of non-image area), the image obtained does not undergo any change. 

[0009] By using this heat-mode recording, a lithographic printing original plate suitable for the above-described on- 
press developing system may be obtained. 

[0010] As one preferred example of the method for manufacturing a lithographic printing plate according to the 
5 heat-mode recording, a method of providing a hydrophilic image-forming layer on a hydrophilic support, imagewise 
exposing it by heat-mode exposure to cause changes in the solubility and dispersibility of the hydrophilic layer and if 
desired, removing the unexposed area by wet development has been proposed. 

[0011] For the original plate of this type, an image-forming material comprising a support having thereon a photo- 
sensitive layer containing a compound capable of generating an acid by the irradiation of an active ray, a compound 

io having at least one bond capable of cross-linking in the presence of an acid and a cyanine dye having a specific chem- 
ical structure is disclosed, for example, in J P-A- 10-239834 (the term "JP-A" as used herein means an "unexamined 
published Japanese patent application"). However, the photosensitive layer disclosed is not sufficiently high in the heat 
sensitivity and exhibits conspicuously low sensitivity in the heat-mode scan exposure. Furthermore, a problem is 
present in that the discrimination in the hydrophilicity/hydrophobicity before and after the exposure, namely, the change 

75 in the solubility is small. If the discrimination is small as such, the plate-making by the on-press developing system can- 
not be substantially performed. 

[001 2] Conventional original plates of heat-mode system have another serious problem, that is, the non-image area 
is poor in the resistance against staining or the image area is low in the strength. In other words, improvements are nec- 
essary in the point that the change in solubility of the image-forming layer upon exposure is small near the support as 

20 compared with the change near the surface of the image-forming layer. In the original plate of heat-mode system, heat 
generation at the heat-mode exposure is attributable to light absorption of a light absorbent in the recording layer. 
Therefore, the quantity of heat generated is large on the surface of recording layer and small near the support. As a 
result, the degree of change in solubility of the recording layer is relatively low near the support and the ink-receptive 
layer in the exposed area which must provide a hydrophobic ink-receptive layer is sometimes removed during the devel- 

25 opment and/or printing process. If the ink-receptive layer in the image area of a negative original plate is removed, there 
arises a problem of short press life in the printing performance. In particular, when a metal support having high thermal 
conductivity preferred in view of suitability for printing, such as Al, is used, the temperature near the support is much 
more prevented from increasing due to the thermal diffusion and the above-described problem comes out more seri- 
ously. For obtaining a sufficiently large change in solubility near the substrate, an extremely large exposure energy is 

30 necessary or an after-treatment such as heating must be performed after the exposure. 

SUMMARY OF THE INVENTION 

[001 3] Accordingly, the object of the present invention is to provide a lithographic printing plate precursor capable 
35 of plate-making by scan exposure based on digital signals, favored with high sensitivity and good press life, and free of 
generation of scumming (i.e., staining). 

[0014] Another object of the present invention is to provide a lithographic printing plate precursor which can be 
developed with water or an aqueous solution or can be mounted in a printing press as it is without passing through 
development and subjected to printing. 

40 [0015] As a result of extensive investigations, the present inventors have found that when a specific amount of a 
specific infrared absorbent is applied to the photo-sensitive layer of a lithographic printing plate precursor, the exposed 
area becomes water-insoluble to form an image area having high press life and in the unexposed area v/hich is water- 
soluble, a non-image area having no residual film on the support can be obtained. The present invention has been 
accomplished based, on this finding. 

45 [001 6] More specifically, the present invention provides a lithographic printing plate precursor comprising a support 
having thereon a photosensitive layer containing 6 wt% or more of an infrared absorbent which changes from 
hydrophilic to hydrophobic by heat, the support having a hydrophilic support. 

[00171 When the infrared absorbent used in the lithographic printing plate precursor of the present invention is irra- 
diated by a laser of radiating an infrared ray, the hydrophilic functional group of the infrared absorbent is considered, not 

so for certain, to decompose or desorb (i.e.. release) and thereby allow the hydrophilic dye itself to become hydrophobic. 
[0018] In the case where an infrared absorbent of not changing from hydrophilic to hydrophobic is used in a nega- 
tive working lithographic printing plate precursor, if the dye is originally hydrophilic, the unexposed area shows good sol- 
ubility in an aqueous solution but the image area is low in the water resistance and removed by the developer or fountain 
solution used during the printing. On the other hand, if the dye is originally hydrophobic, the exposed area shows good 

55 water resistance but the unexposed area is bad in the removability and cannot be removed by the developer or fountain 
solution used during the printing and staining occurs on the image area of the printed matter. 

[0019] In the present invention, the infrared absorbent having hydrophilicity of a certain level or more becomes 
hydrophobic, therefore, a highly strong image-forming layer having high water resistance can be obtained in the 
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exposed area and the unexposed area can -have high solubility in an aqueous solution. 

[0020] In other words, the lithographic printing plate precursor of the present invention contains as a photosensitive 
layer a specific amount of an infrared absorbent capable of changing from hydrophilic to hydrophobic by heat and 
thereby provides effects such that the plate-making can be made directly from digital data of a computer or the like 
5 using an infrared laser, high sensitivity can be obtained and the image area can be free of thinning (i.e., smearing), 
favored with good press life and prevented from occurrence of staining. 

DETAILED DESCRIPTION OF THE INVENTION 

10 [0021] The present invention is described in detail below. 

[0022] The photosensitive layer of the lithographic printing plate precursor (i.e., hereinafter, called "lithographic 
printing original plate") of the present invention contains 6 wt% or more of an infrared absorbent capable of changing 
from hydrophilic to hydrophobic by heat (hereinafter sometimes simply referred to as "infrared absorbent", "infrared 
absorbent for use in the present invention" or "IR absorbent") and may additionally contain a hydrophilic polymer, a 

15 hydrophilic polymer compound capable of becoming hydrophobic by heat, and the like according to the use end. 

Infrared Absorbent 

[0023] The infrared absorbent contained in the photosensitive layer of the lithographic printing original plate of the 
20 present invention is not particularly limited as long as it changes from hydrophilic to hydrophobic by heat. However, a 
dye or pigment is preferred and those having a structure such that a hydrophilic functional group capable of decompos- 
ing or desorbing by heat is bonded directly or through a linking group to the mother nucleus of the dye or pigment are 
more preferred. 

[0024] The hydrophilic functional group capable of decomposing or desorbing by heat in the infrared absorbent is 
25 4 not particularly limited but preferably selected from the hydrophilic functional groups represented by the following for- 
mulae (1) to (5): 
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wherein M represents ion having a positive charge, X represents ion having a negative charge, and R 1 , R 2 and R 3 each 
independently represents hydrogen, an alky! group, an aryl group, an alkenyl group or an alkynyl group. 



4 



JSOOCID: <EP 1048457A2J_> . 



EP 1 048 457 A2 

[0025] When the infrared absorbent contained in the photosensitive layer of the lithographic printing original plate 
of the present invention contains a hydrophilic functional group represented by any one of formulae (1) to (5), the 
hydrophilic functional group decomposes or desorbs by heat and the infrared absorbent becomes hydrophobic based 
on its original mother nucleus structure. As a result, a hydrophobic image area having low solubility in an aqueous solu- 
5 tion is obtained in the exposed area of the photosensitive layer of the lithographic printing original plate of the present 
invention and the unexposed area can have high solubility in an aqueous solution. 

[0026] fn general, the functional groups -S0 3 "lvr represented by formula (1 ) and -COO'M* represented by formula 
(2) do not easily decompose or desorb by heat, however, when these functional groups each is bonded directly or 
through a relatively short linking group to the original mother nucleus structure of the infrared absorbent, they can highly 
io efficiently receive the heat energy generated by the light-heat converting action of the infrared absorbent and can easily 
decompose or desorb. 

[0027] In each of the hydrophilic functional groups represented by formulae (1) to (5), the ion having a positive 
charge represented by M forms an ion pair with the negative charge present in the hydrophilic functional group. 
[0028] Therefore, M is present in a molar number necessary for having the equivalent charge to the negative 
15 charge present in the hydrophilic function group. 

[0029] Specific examples of M include H + , Li + , Na + , K + , Rb + , Cs + , Be 2+ , Mg 2+ , Ca 2+ , Sr 2 *, Ba 2 +, Al 3 *, Sn 2 +, Sn 4+ , 
Pb 2+ , Pb^, Zn 2 \ Hg 2+ , Ti 3+ , Ti 4+ , V 2+ , V 3+ , V 4+ , Cr 2 *, Cr 3 *, Mn 2+ , Mn 3 *, Fe 2+ , Fe 3 +, Co 2 +, Co 3 *, Ni 2+ , Gu + , Cu 2+ , Ag + , 
ammonium ion, sulfonium ion, phosphonium ion, iodonium ion and diazonium ion. 

[0030] Specific examples of the ammonium ion are set forth below, however, the present invention is by no means 
20 limited thereto 
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[0032] Specific examples of the phosphonium ion are set forth below, however, the present invention is by no 
30 means limited thereto. 
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[0033] Specific examples of the iodonium ion are set forth below, however, the present invention is by no means 
limited thereto. 
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[0034] Specific examples of the diazonium ion are set forth below, however, the present invention is by no means 
limited thereto. 
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[0035] The ion having a negative charge represented by X forms an ion pair with the positive charge in the 
hydrophiiic functional group. Therefore, X is present in a molar number necessary for having an equivalent charge to 
the positive charge present in the hydrophiiic functional group. 
55 [0036] Specific examples of X include F, Cl\ Br, l\ HO", CN", S0 4 2 -, HSO A ~, S0 3 2 ', HSO3, NO3 , C0 3 2 \ HC0 3i 
PF 6 \ BF 4 ", CIO4, CIO3, CI0 2 - , CIO*, Br0 4 ", Br<3 3 ' , BrOg", BrO", ICV, I0 3 \ I0 2 ", IO\ sulfonate anion, carbonate anion, 
phosphonate anion and phosphate anion. 

[0037] Specific examples of the sulfonate anion are set forth below, however, the present invention is by no means 



13 



iSDOCID: <EP 1 048457 A2_L> 



EP 1 048 457 A2 



limited thereto. 
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[0039] Specific examples of the phosphonate anion are set forth below, however, the present invention is by no 
55 means limited thereto. 
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50 [0040] Specific examples of the phosphate anion are set forth below, however, the present invention is by no means 
limited thereto. 
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[0041] Among these anions, anions suitably used in the present invention are F", CI", Br", I", HO", CN", SO4 2 ', N0 3 " 
55 , CO3 2 ", PF 6 ", BF 4 ", CI0 4 ", sulfonate anion, carbonate anion, phosphonate anion and phosphate anion. 

[0042] When R 1 , R 2 and R 3 each represents an alkyl group, the alkyl group includes a linear, branched or cyclic 
alkyl group having from 1 to 20 carbon atoms. Specific examples thereof include a methyl group, an ethyl group, a pro- 
pyl group, a butyl group, a pentyl group, a hexyl group, a heptyl group, an octyl group, a nonyl group, a decyl group, a 
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undecyl group, a dodecyl group, a tridecyl group, a hexadecyl group, an octadecyl group, an eicosyl group, an isopropyl 
group, an isobutyl group, an sec-butyl group, atert-butyl group, an isopentyl group, a neopentyl group, a 1 -methyl group, 
an isohexyl group, a 2-ethyihexyl group, a 2-methylhexyJ group, acyclohexyl group, a cyclopentyl group and 2-norbornyl 
group. Among these, a linear alkyl group having from 1 to .12 carbon atoms, a branched alkyl group having from 3 to 12 
carbon atoms, and a cyclic alkyl group having from 5 to 1 0 carbon atoms are preferred. 

[0043] When R\ R 2 and R 3 each represents a substituted alkyl group, the substituent is a monovalent nonmetalllc 
atom group exclusive of hydrogen. Preferred examples thereof include a halogen atom (e.g., -F, -Br, -CI, -I), a hydroxy) 
group, an alkoxy group, an aryloxy group, a mercapto group, an alkylthio group, an arylthio group, an alkyldithio group, 
an aryldithio group, an amino group, an N-alkylamino group, an N,N-dialkylamino group, an N-arylamino group, an N,N- 
diarylamino group, an N-alkyl-N-arylamino group, an acyloxy group, a carbamoyloxy group, an N- alky lea rbamoyloxy 
group, an N-ary lea rbamoyloxy group, an N,N-dialkylcarbamoyloxy group, an N,N-diarylcarbamoyloxy group, an N-alkyl- 
N-arylcarbamoyloxy group, an alkylsulfoxy group, an arylsulfoxy group, an acylthio group, an acylamino group, an N- 
alkylacylamino group, an N-arylacylamino group, a ureido group, an N'-alkylureido group, an N'.N-dialkylureido group, 
an N'-arylureido group, an N'.N'-diarylureido group, an N'-alkyl-N'-arylureido group, an N-alkylureido group an N-ary- 
lureido group, an N'-alkyl-N-alkylureido group, an N-alkyl-N-ary!ureido group, an N' f N'-dialkyl-N-alkylureido group, an 
N'.N'-dialkyl-N-arylureido group, an N'-aryl-N-alkylureido group, an N'-aryl-N-arylureido group, an N'.N'-diaryl -N-alky- 
lureido group, an N\N*-diaryt-N-arylureido group, an N'-alkyl-N'-aryl-N-alkylureido group, an N'-alkyl-N'-aryl-N-ary- 
lureido group, an alkoxycarbonylamino group, an aryloxycarbonylamino group, an N-alkyl-N-alkoxy-carbonylamino 
group, an N-alkyl-N-aryloxycarbonylamino group, an N-aryl-N-alkoxycarbonylamino group, an N-aryl-N-aryloxycarbo- 
nylamino group, a formyl group, an acyl group, a carboxyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, a 
carbamoyl group, an N-alkylcarbamoyl group, an N,N-dialkylcarbamoyl group, an N-arylcarbamoyl group, an N,N-dia- 
rylcarbamoyl group, an N-alkyl-N-arylcarbamoyl group, an alkylsulfinyl group, an arylsulfinyl group, an alkylsulfonyl 
group, an arylsulfonyl group, a sulfo group (-S0 3 H) and a conjugated basic group thereof (hereinafter referred to as a 
sulfonato group), an alkoxysulfonyl group, an aryloxysulfonyl group, a sulfinamoyl group, an N-alkylsulfinamoyl group, 
an N,N-dialkylsulfinamoyl group, an N-arylsulfinamoyl group, an N,N-diarylsulfinarnoyl group, an N-alkyl-N-arylsulfi- 
namoyl group, a sulfamoyl group, an N-alkylsutfamoyl group, an N,N-diaIkylsulfamoy! group, an N-arylsulfamoyl group, 
an N,N-diarylsulfamoyl group, an N-alkyl-N-arylsulfamoyl group, a phosphono group (-P0 3 H 2 ) and a conjugated basic 
group thereof (hereinafter referred to as a phosphonato group), a dialkylphosphono group (-P0 3 (alky1) 2 ), a diaryl- 
phosphono group (-P0 3 (aryl) 2 ), an alkylarylphosphono group (-P0 3 (alkyl)(aryl)), a monoalkylphosphonp group (- 
P0 3 H(alkyl)) and a conjugated basic group thereof (hereinafter referred to as an alkylphosphonato group), a monoaryl- 
phosphono group (-P0 3 H(aryl)) and a conjugated basic group thereof (hereinafter referred to as an aryl -phosphonato 
group), a phosphonooxy group (-OP0 3 H 2 ) and a conjugated basic group thereof (hereinafter referred to as a phospho- 
nato oxy group), a dialkylphosphonooxy group (-OP0 3 (alkyl) 2 ), a diarylphosphonooxy group (-OP0 3 (aryl) 2 ), an alky- 
larylphosphonooxy group (-OP0 3 (alkyl)(aryl)), a monoalkylphosphonooxy group (-OP0 3 H(alkyl)) and a conjugated 
basic group thereof (hereinafter referred to as an alkylphosphonato oxy group), a monoarylphosphonooxy group (- 
OP0 3 H(aryl)) and a conjugated basic group thereof (hereinafter referred to as an aryl phosphonato oxy group), a cyano 
group, a nitro group, an aryl group, an alkenyl group and an alkynyl group. 

[0044] Examples of the alkyl group in these substituents include the above-described alkyl groups. Examples of the 
aryl group include a phenyl group, a biphenyl group, a naphthyl group, a tolyl group, a xylyl group, a mesityl group, a 
cumenyl group, a chlorophenyl group, a bromophenyl group, a chloromethylphenyl group, a hydroxyphenyl group, a 
methoxyphenyl group, an ethoxyphenyl group, a phenoxyphenyl group, an acetoxyphenyl group, a benzoyloxyphenyl 
group, a methylthiophenyl group, a phenylthiophenyl group, a methylaminophenyl group, a dimethylaminophenyl group, 
an acetylaminophenyl group, a carboxyphenyl group, a methoxycarbonylpheny! group, an ethoxyphenylcarbonyl group, 
a phenoxycarbonylphenyl group, an N-phenylcarbamoylphenyl group, a phenyl group, a cyanophenyl group, a sulfophe- 
nyl group, a sulfonato phenyl group, a phosphonophenyi group and a phosphonato phenyl group. Examples of the alke- 
nyl group include a vinyl group, a 1 -propenyl group, a 1 -butenyl group, a cinnamyl group and a 2-chloro-1 -ethenyl group. 
Examples of the alkynyl group include an ethynyl group, a 1-propynyl group, a 1«butynyl group and a trimethylsilylethy- 
nyl group. R 5 in the acyl group (R 5 CO-) includes hydrogen and the above-described alkyl and aryl groups. 
[0045] Among these substituents, more preferred are a halogen atom (e.g., -R -Br, -CI, -I), an alkoxy group, an ary- 
loxy group, an alkylthio group, an arylthio group, an N-alkylamino group, an N,N-dialky!amino group, an acyloxy group, 
an N-alkylcarbamoyloxy group, an N-ary Icarbamoyloxy group, an acylamino group, a formyl group, an acyl group, a car- 
boxyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, a carbamoyl group, an N-alkylcarbamoyl group, an 
N,N-dialkylcarbamoyt group, an N-arylcarbamoyl group, an N-alkyl-N-arylcarbamoyl group, a sulfo group, a sulfonato 
group, a sulfamoyl group, an N-alkylsulfamoyl group, an N,N-dialkylsulfamoyl group, an N-arylsulfamoyl group, an N- 
alkyl-N-arylsulfamoyl group, a phosphono group, a phosphonato group, a dialkylphosphono group, a diarylphosphono 
group, a monoalkylphosphono group, an alkylphosphonato group, a monoarylphosphono group, an arylphosphonato 
group, a phosphonooxy group, a phosphonato oxy group, an aryl group and an alkenyl group. 

[0046] The alkylene group in the substituted alky! group includes a divalent organic residue resulting from eliminat- 
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ing any one of hydrogen atoms on the above-described alkyl group having from 1 to 20 carbon atoms and preferred are 
a linear alkylene group having from 1 to 12 carbon atoms, a branched alkylene group having from 3 to 12 carbon atoms 
and a cyclic alkylene group having from 5 to 1 0 carbon atoms. Specific preferred examples of the substituted alkyl group 
obtained by combining the substituent and the alkylene group include a chloromethyl group, a bromomethyl group, a 2- 
cNoroetnyl group, a trifluoromethyl group, a methoxymethyl group, a methoxyethoxy ethyl group, an allyloxymethyl 
group, a phenoxymethyl group, a methylthiomethyl group, a tolylthiomethyl group, an ethylaminoethyl group, a diethyl- 
ar-un.jpropyl group, a morpholinopropyl group, an acetyloxymethyl group, a benzoyloxymethyl group, an N-cyclohexyl- 
.crtrbamuyluxyethyl group, an N-phenylcarbamoyloxyethyl group, an acetylaminoethyl group, an N- 
meUv/t benzoyl ami nop ropy I group, a 2-oxoethyl group, a 2-oxoprdpyl group, a carboxypropyl group, a methoxycarbo- 
nylethyl group, an allyloxycarbonylbutyl group, a chlorophenoxycarbonylmethyl group, a carbamoylmethyl group, an N- 
methyicarbamoylethyl group, an N.N-dipropylcarbamoylmethyl group, an N-(methoxypheny!)-carbamoylethyl group, an 
N methyl N (sulfophenyl)carbamoylmethyl group, a suffobutyl group, a sulfonato butyl group, a sulfamoylbutyl group, an 
N etryisuitamoylmethyl group, an N,N-dipropylsulfamoylpropyl group, an N-tolylsulfamoylpropyl group, an N-methyl-N- 
(pho£phonophenyl)sulfamoyloctyl group, a phosphonobutyl group, a phosphonato hexyl group, a diethylphospho- 

tr . nobutyl group, a diphenylphosphonopropyl group, a methylphosphonobutyl group, a methyl phosphonato butyl group, a 
to'ylpnosphonohexyl group, a tolyl phosphonato hexyl group, a phosphonooxypropyl group, a phosphonato oxybutyl 
group, a benzyl group, a phenethyl group, an ct-methyibenzyl group, a 1 -methyl- 1 -phenylethyl group, a p-methylbenzyl 
group, a cinnamyl group, an allyl group, a 1 -propenylmethyl group, a 2-butenyl group, a 2-methylallyl group, a 2-meth- 
ylpropenylmethyl group, a 2-propynyl group, a 2-butynyl group and a 3-butynyl group. 

po [0047] When R 1 . R 2 and R 3 each represents an aryl group, the aryl group includes a condensed ring formed by 
from 1 to 3 benzene rings and a condensed ring formed by a benzene ring and a 5-membered unsaturated ring. Exam- 
ples thereof include a phenyl group, a naphthyl group, an anthryl group, a phenanthryl group, an indenyl group, an 
acenaphthenyl group and a fiuorenyl group. Among these, a phenyl group and a naphthy! group are preferred. In addi- 
tion to the carbocyclic aryl group, the aryl group includes a heterocyclic aryl group. Examples of the heterocyclic aryl 

25 group include those having from 3 to 20 carbon atoms and from 1 to 5 hetero atoms, such as pyridyl group, furyl group 
and quinolyl, benzofuryl, thioxanthone and carbazole groups each condensed with a benzene ring. 
[0048] When R 1 , R 2 and R 3 each represents a substituted aryl group, the substituted aryl group includes those hav- 
ing a monovalent nonmetallic atom group exclusive of hydrogen as a substituent on the ring-forming carbon atoms of 
the above-described aryl group. Preferred examples of the substituent include the above-described alkyl groups, sub- 
so stituted alkyl groups and substituents for the substituted alkyl group. 

[0049] Preferred examples of the substituted aryl group include a biphenyl group, a tolyl group, a xylyl group, a mes- 
ityl group, a cumenyl group, a chlorophenyl group, a bromophenyl group, a fluorophenyl group, a chloromethylphenyl 
group, a trifluoromethylphenyl group, a hydroxyphenyl group, a methoxyphenyl group, a methoxyethoxyphenyl group, 
an allyloxyphenyl group, a phenoxyphenyl group, a methylthiophenyl group, a tolylthiophenyl group, an ethylaminophe- 

35 nyl group, a diethylaminophenyl group, a morphoiinophenyl group, an acetyloxyphenyl group, a benzoyloxyphenyl 
group, an N-cyclohexylcarbamoyJoxyphenyl group, an N-phenylcarbamoyloxyphenyl group, an acetylaminophenyl 
group, an N-methyibenzoylaminophenyl group, acarboxyphenyl group, a methoxycarbo nyl phenyl group, an allyloxycar- 
bonylphenyl group, a chlorophenoxycarbonylphenyl group, a carbamoylphenyl group, an N-methylcarbamoylphenyl 
group, an N,N-dipropylcarbamoylphenyl group, an N-(methoxyphenyl)carbamoylphenyl group, an N-methyl-N-(sul- 

40 fophenyl)carbamoylphenyl group, a sulfophenyl group, a sulfonato phenyl group, a sulfamoylphenyl group, an N-ethyl- 
sulfamoylphenyl group, an N.N-dipropylsulfamoylphenyJ group, an N-tolylsulfamoylphenyl group, an N-methyl-N- 
(phosphonophenyl)sulfamoylphenyl group, a phosphonophenyl group, a phosphonato phenyl group, a diethylphospho- 
nophenyl group, a diphenylphosphonophenyl group, a methylphosphonophenyl group, a methyl phosphonato phenyl 
group, a tolylphosphonophenyl group, a tolyl phosphonato phenyl group, an allyl group, a 1 -propenylmethyl group, 2- 

45 butenyl group, a 2-methylallylphenyl group, a 2-methylpropenylphenyl group, a 2-propynylpheny! group, a 2-butynylphe- 
nyl group and a 3-butynylphenyl group. 

[0050] When R 1 , R 2 and R 3 each represents an alkenyl group, a substituted alkenyl group [-C(R 4 )=C(R 5 )(R 6 )], an 
alkynyl group or a substituted alkynyl group [-C=C(R 7 )] , R 4 to R 7 each is a monovalent nonmetallic atom group. Pre- 
ferred examples of R 4 to R 7 include hydrogen atom, a halogen atom, an alkyl group, a substituted alkyl group, an aryl 
so group and a substituted aryl group. Examples of these groups include those described above and more preferred exam- 
ples of the substituent for R 4 to R 7 include hydrogen atom, a halogen atom and a linear, branched or cyclic alkyl group 
having from 1 to 10 carbon atoms. 

[0051] Specific examples of the alkenyl group, the substituted alkenyl group, the alkynyl group and the substituted 
alkynyl group include a vinyl group, a 1 -butenyl group, a 1-pentenyl group, a 1-hexenyl group, a 1-octenyl group, a 1- 
55 methyl-1-propenyl group, a 2-methyl-1-propenyl group, a 2-methyl-1 -butenyl group, a 2-phenyl-1-ethenyl group, a 2- 
chloro-1-ethenyl group, an ethynyl group, a propynyl group and a phenylethyl group. 

[0052] Among these examples of R 1 , R 2 and R 3 preferred are an alkyl group, a substituted alkyl group, an aryl 
group and a substituted aryl group. 
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[0053] For the mother nucleus of a dye or pigment as an IR absorbent for use in the present invention, any may be 
suitably used as long as the dye or pigment has absorption in the region of from 700 to 1 ,200 nm. However, on taking 
account of the mechanism such that the hydrophilic functional group decomposes or desorbs by laser exposure and 
thereby the dye itself changes to be hydrophobic, the dye or pigment itself is preferably hydrophobic. Preferred exam- 
5 pies of the IR absorbent of this type include polymethine dyes, cyanine dyes, squarylium dyes, pyrylium dyes, diimmo- 
nium dyes, phthalocyanine compounds, triarylmethane dyes and metal dithiolene. Among these, more preferred are 
polymethine dyes, cyanine dyes, squarylium dyes, pyrylium dyes, diimmonium dyes and phthalocyanine compounds, 
and in view of the suitability for synthesis, still more preferred are polymethine dyes, cyanine dyes and phthalocyanine 
compounds. 

io [0054] Specific examples of the mother nucleus of a dye or pigment as the IR absorbent for use in the present 
invention are set forth below, however, the present invention is by no means limited thereto. 
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[0055] The infrared absorbent contained in the photosensitive layer of the lithographic printing original plate of the 
present invention may be any infrared absorbent as long as it is a dye or pigment having the above-described 
hydrophilic functional group. Specific examples of the infrared absorbent contained in the photosensitive layer of the 
lithographic printing original plate of the present invention are set forth below, however, the present invention is by no 
means limited thereto. 
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[0056] In the present invention, the content of the infrared absorbent is 6 wt% or more, preferably 1 0 wt% or more, 
more preferably 1 5 wt% or more, based on the entire solid content of the photosensitive layer. If the content of the inf ra- 
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red absorbent is less than 6 wt%, the sensitivity disadvantageous^ decreases. 

[0057] The components in the photosensitive layer, other than the infrared absorbent, for use in the lithographic 
printing original plate of the present invention are described below. 

5 [Hydrophilic Polymer] 

[0058] The photosensitive layer of the lithographic printing original plate of the present invention may further con- 
tain a hydrophilic polymer. By constructing as such, the following effects can be attained. Since the infrared absorbent 
and the polymer both are hydrophilic before a predetermined treatment is applied, the photosensitive layer exhibits ink- 

10 repellency and at the same time, can be easily removed by water. After the predetermined treatment is applied, the 
infrared absorbent becomes hydrophobic, as a result, the photosensitive layer allows inking and also is greatly reduced 
in the solubility in water. Therefore, by mounting the lithographic printing original plate of the present invention on a 
printing machine, a printing plate of on-cress development system where the unexposed area can be removed using 
the fountain solution in the printing machine, can be obtained without passing through any processing. 

15 [0059] The hydrophilic polymer for use in the present invention includes known water-soluble polymer (this means 
a polymer capable of completely dissolving in water), pseudo water-soluble polymer (this means an amphipathic poly- 
mer having a water-soluble macro-moiety and a water-insoluble micro-moiety) and water-swellable polymer (this means 
a polymer which is swellable with water but not soluble). In other words, the hydrophilic polymer means a polymer which 
adsorbs or absorbs water in ordinary use conditions and which dissolves in or swells with water. As long as this defini- 

20 tion is satisfied, any known natural polymer compound or synthetic polymer compound may be used as the hydrophilic 
polymer. 

[0060] Examples of the natural polymer compound as the hydrophilic polymer for use in the present invention 
include the following compounds: starch-acrylonitrile-based graft polymer hydrolysates, starch -acrylic acid-based graft 
polymers, starch-styrenesulfonic acid-based graft polymers, starch-vinylsulfonic acid-based graft polymers, starch-acr- 
. 25 ylamide-based graft polymers, carboxylated methyl cellulose, methyl cellulose, hydroxypropyl methyl cellulose, hydrox- 
yethyl cellulose, cellulose xanthate, cellulose-acrylonitrile-based graft polymers, cellulose-styrenesulfonic acid-based 
graft polymers, carboxymethyl cellulose-based cross-linked products, hyaluronic acid, agarose, collagen, milk casein, 
acid casein, rennet casein, ammonia casein, casein potassium, borax casein, glue, gelatin, gluten, soybean protein, 
alginate, ammonium alginate, potassium alginate, sodium alginate, gum arabi, tragacanth gum, karaya gum, guar gum, 

30 locust bean gum, Irish moss, soybean lecithin, pectic acid, starch, carboxylated starch, agar, dextrin and mannan. 

[0061] Examples of the synthetic polymer compound as the hydrophilic polymer for use in the present invention 
include polymer compounds containing, as a monomer component, at least one of a carboxylic acid derivative-based 
ethylenically unsaturated compound, a sulfonic acid derivative-based ethylenically unsaturated compound, an ammo- 
nium salt-based ethylenically unsaturated compound and an alcohol-based ethylenically unsaturated compound (here- 

35 inafter simply referred to as Hydrophilic Polymer A), chemical reaction treated products thereof, vinylpyrrolidone-based 
copolymers, polyvinyl alcohol, polyethylene oxide, poly(ethylene oxide-co-propylene oxide), aqueous urethane resin, 
water-soluble polyester, hydroxyethyl (meth)acrylate-based polymers, polyvinyl methyl ether-do-maleic acid anhy- 
dride), polyethylene glycol di(meth)acrylate-based cross-linked polymers and polypropylene glycol di(meth)acry!ate- 
based cross-linked polymers. 

40 [0062] The carboxylic acid derivative -based ethylenically unsaturated compound is an ethylenically unsaturated 
compound having at least one functional group within the molecule, such as a carboxyl group (-COOH), a carboxylate 
group (-COOM), a carboxylic acid ester group (-COOR 1 ), a carboxylic acid amide group (-CON(R 2 ) (R 3 )), a carboxylic 
acid imide group (-CON(R 2 )CO) or a carboxylic acid anhydride group (-COOCO-) (wherein M represents ion having a 
positive charge, R 1 represents an alkyl group, an aryl group, an alkenyl group or an alkynyl group, and R 2 and R 3 each 

as represents hydrogen, an alkyl group, an aryl group, an alkynyl group or an alkenyl group). 

[0063] When M represents ion having a positive charge, examples thereof include the above-described ions from 
which H + is eliminated. 

[0064] When R 1 , R 2 and R 3 each represents an alkyl group, an aryl group, an alkenyl group or an alkynyl group, 
examples of the functional group include those described above. 

so [0065] Specific examples of this ethylenically unsaturated compound include known monomers such as acrylic 
acid, acrylates, acrylic acid esters, acrylamides, methacrylic acid, methacrylates, methacrylic acid esters, methacryla- 
mides, maleic acid, maleates, maleic acid anhydride, maleic acid esters, maleic acid amides, maleic acid imides, ita- 
conic acid, itaconates, itaconic acid anhydride, itaconic acid esters, itaconic acid amides, itaconic acid imides, crotonic 
acid, crotonates, crotonic acid esters, crotonic acid amides, fumaric acid, fumarates, fumaric acid esters, fumaric acid 

55 amides, mesaconic acid, mesaconates, mesaconic acid esters, mesaconic acid amides, a,p-unsaturated lactones, afi- 
unsaturated lactams, vinyibenzoic acid, vinyl benzoates, vinylbenzoic acid esters, vinylbenzoic acid amides, alkenylcar- 
boxylic acids, alkenylcarboxylates, alkenylcarboxylic acid esters, alkenylcarboxylic acid amides, alkenylcarboxylic acid 
imides and alkenylcarboxylic acid anhydrides. 
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[0066] Specific examples of the acrylates include lithium acrylate, sodium acrylate, potassium acrylate, magnesium 
acrylate, calcium acrylate, zinc acrylate, ammonium acrylate, tetramethy I ammonium acrylate, tetraethylammonium acr- 
ylate and tetra-n-butylammonium acrylate. 

[0067] Specific examples of the acryfic acid esters include methyl acrylate, ethyl acrylate, (n- or i-)propyl acrylate, 
5 (n-, i-, sec- or tert-)butyl acrylate, pentyl acrylate, hexy! acrylate, heptyl acrylate, octyl acrylate, nonyl acrylate, decyl 
acrylate, amy! acrylate, 2-ethylhexy! acrylate, dodecyl acrylate, chloroethyl acrylate, 2-hydroxyethyl acrylate, 2-hydrox- 
ypropyl acrylate, 5-hydroxypentyl acrylate, cyclohexyl acrylate, allyl acrylate, trimethylolpropane monoacrylate, pen- 
taerythritol monoacrylate, benzyl acrylate, methoxybenzyl acrylate, chlorobenzyl acrylate, hydroxybenzyl acrylate, 
hydroxyphenethyl acrylate, dihydroxyphen ethyl acrylate, furfuryl acrylate, tetrahydrofurfuryl acrylate, phenyl acrylate, 
70 hydroxyphenyl acrylate, chlorophenyl acrylate, sulfamoylphenyl acrylate, and 2-(hydroxyphenylcarbonyloxy)ethyl acr- 
ylate. 

[0068] Specific examples of the acrylamides include acrylamide, N-methylacrylamide, N-ethylacry lamide, N-(n- or 
i-)propylacrylamide, N-(n-, 1-, sec- or tert-)butylacrylamide, N-benzylacrylamide, N-hydroxyethylacrylamide, N-pheny- 
lacrylamide, N-tolylacry lamide, N-(hydroxyphenyl)acrylamide, N-(sulfamoylphenyl)acrylamide, N- (phenyls ufony1)acry- 
is lamide, N-(tolylsulfonyl)acrylamide, N,N-dimethylacry lamide, N-methyl-N-phenylacry lamide and N- hydroxy ethyl-N- 
methylacrylamide. 

[0069] Specific examples of the methacrylates include lithium methacrylate, sodium methacrylate, potassium 
methacrylate, magnesium methacrylate, calcium methacrylate, zinc methacrylate, ammonium methacrylate, tetrame- 
thylammonium methacrylate, tetraethylammonium methacrylate and tetra-n-butylammonium methacrylate. 

20 [0070] Specific examples of the methacrylic acid esters include methyl methacrylate, ethyl methacrylate, (n- or i- 
)propyl methacrylate, (n-, i-, sec- or tert-)butyl methacrylate, pentyl methacrylate, hexyl methacrylate, heptyl methacr- 
ylate, octyl methacrylate, nonyl methacrylate, decyl methacrylate, amyl methacrylate, 2-ethylhexyl methacrylate, 
dodecyl methacrylate, chloroethyl methacrylate, 2-hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate, 5-hydrox- 
ypentyl methacrylate, cyclohexyl methacrylate, allyl methacrylate, trimethylolpropane monomethacrylate, pentaerythri- 

25 tol monomethacrylate, benzyl methacrylate, methoxybenzyl methacrylate, chlorobenzyl methacrylate, hydroxybenzyl 
methacrylate, hydroxyphenethyl methacrylate, dihydroxyphenethyl methacrylate, funfuryl methacrylate, tetrahydrofur- 
furyl methacrylate, phenyl methacrylate, hydroxyphenyl methacrylate, chlorophenyl methacrylate, sulfamoylphenyl 
methacrylate and 2-(hydroxyphenylcarbonyloxy)ethyl methacrylate. 

[0071] Specific examples of the methacrylamides include methacrylamide, N-methylmethacrylamide, N-ethylmeth- 
30 acrylamide, N-(n- or i-)propylmethacrylamide, N-(n-, i-, sec- or tert-)buty I methacrylamide, N-benzylmeth acrylamide, N- 
hydroxyethylmethacrylamide, N-phenylmethacrylamide, N-tolylmethacrylamide, N-(hydroxyphenyl)meth acrylamide, N- 
(sulfamoylphenyl)methacrylamide, N- (ph e ny Is u If onyl)meth aery lamide, N-(tolylsulfonyl)methacrylamide, N,N-dimethyl- 
methacrylamide, N-methyl-N-phenylmethacrylamide and N- hydroxyethyl- N -methyl meth aery lamide. 
[0072] Specific examples of the crotonates include lithium crotonate, sodium crotonate, potassium crotonate, mag- 
35 nesium crotonate, calcium crotonate, zinc crotonate, ammonium crotonate, tetramethy lammoni urn crotonate, tetraethy- 
lammonium crotonate and tetra-n-butylammonium crotonate. 

[0073] Specific examples of the crotonic acid esters include methyl crotonate, ethyl crotonate, (n- or i-)propyl croto- 
nate, (n-, i-, sec- or tert-)butyl crotonate, pentyl crotonate, hexyl crotonate, heptyl crotonate, octyl crotonate, nonyl cro- 
tonate, decyl crotonate, amyl crotonate, 2-ethylhexyl crotonate, dodecyl crotonate, chloroethyl crotonate, 2- 

40 hydroxyethyl crotonate, 2-hydroxypropyl crotonate, 5-hydroxypentyl crotonate, cyclohexyl crotonate, allyl crotonate, tri- 
methylolpropane monocrotonate, pentaerythritol monocrotonate, benzyl crotonate, methoxybenzyl crotonate, chlo- 
robenzyl crotonate, hydroxybenzyl crotonate, hydroxyphenethyl crotonate, dihydroxyphenethyl crotonate, furfuryl 
crotonate, tetrahydrofurfuryl crotonate, phenyl crotonate, hydroxyphenyl crotonate, chlorophenyl crotonate, sulfamoyl- 
phenyl crotonate and 2-(hydroxyphenylcarbonyloxy)ethyl crotonate. 

45 [0074] Specific examples of the crotonic acid amides include crotonic acid amide, N-methylcrotonic acid amide, N- 
ethylcrotonic acid amide, N-(n- or i-)propylcrotonic acid amide, N-(n-, h sec- or tert-)butylcrotonic acid amide, N-ben- 
zylcrotonic acid amide, N-hydroxyethylcrotonic acid amide, N-phenylcrotonic acid amide, N-tolylcrotonic acid amide, N- 
(hydroxyphenyl)crotonic acid amide, N-(sulfamoylphenyl)crotonic acid amide, N-(phenylsulfonyl)-crotonic acid amide, 
N-(tolylsulfonyI)crotonic acid amide, N,N-dimethylcrotonic acid amide, N-methyf-N-phenylcrotonic acid amide and N- 

50 hydroxyethyl- N-methylcrotonic acid amide. 

[0075] Specific examples of the maleates include monolithium maleate, monosodium maleate, monopotassium 
maleate, magnesium maleate, calcium maleate, zinc maleate, disodium maleate, dipotassium maleate, monoethyl 
maleate potassium salt, diammonium maleate, bis(tetramethylammonium) maleate and bis(tetraethylammonium) 
maleate. 

55 [0076] Specific examples of the maleic acid esters include dimethyl maleate, diethyl maleate, di(n- or i-)propyl 
maleate, di(n-, i-, sec- or tert-)butyl maleate, diphenyl maleate, diallyl maleate, monomethyl maleate, monoethyl 
maleate, mono(n- or i-)propyl maleate, mono(n-, i- f sec- ortert-)butyl maleate, dibenzyl maleate, monobenzyl maleate, 
methyl ethyl maleate, methyl propyl maleate and ethyl propyl maleate. 
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[0077] Specific examples of the maleic acid amides include maleic acid amide, N-methylmaleic acid amide, N-ethyl- 
maleic acid amide, N-(n- or i-)propylmaleic acid amide, N-(n-, i-, sec- or tert-)butylma!eic acid amide, N-benzylmaleic 
acid amide, N- hydroxy ethyl maleic acid amide, N-phenylmaleic acid amide, N-tolylmaleic acid amide, N-(hydroxyphe- 
nyl)ma!eic acid amide, N-(sulfamoylphenyl)maleic acid amide, N-(phenyIsu!fonyl)ma!eic acid amide, N-(tolylsulfo- 
5 nyl)maleic acid amide, N,N-dimethylmaleic acid amide, N-methyl-N-phenylma!eic acid amide, N-hydroxyethyl-N- 
methylmaleic acid amide, N-methylmaleic acid monoamide, N-ethylmaleic acid monoamide, N,N-dimethylmaleic acid 
monoamide, N-methyl-N'-ethylmaleic acid amide and N-methyl-N'-phenylmaleic acid amide. 

[0078] Specific examples of the maleic acid imides include maleic acid imide, N-methylmaleic acid imide, N-ethyl- 
maleic acid imide, N-(n- or i-)propylmaleic acid imide, N-(n-, i-, sec- ortert-)butylmaleic acid imide, N-benzylmaleic acid 
io imide, N- hydroxy ethylmaleic acid imide, N-phenylmaleic acid imide, N-tolylmaleic acid imide, N-(hydroxypheny I) maleic 
acid imide, N-(sulfamoylphenyl)maleic acid imide, N-(phenylsulfonyl)maleic acid imide and N-(tolylsutfonyl}-maieicacid 
imide. 

[0079] Specific examples of the itaconates include monolithium itaconate, monosodium itaconate, monopotassium 
itaconate, magnesium itaconate, calcium itaconate, zinc itaconate, disodium itaconate, dipotassium itaconate, monoe- 
15 thy I itaconate potassium salt, diammonium itaconate, bis(tetramethylammonium) itaconate and bis(tetraethylammo- 
nium) itaconate. 

[0080] Specific examples of the itaconic acid esters include dimethyl itaconate, diethyl itaconate, di(n- or i-)propyl 
itaconate, di(n-, i-, sec- or tert-)butyl itaconate, diphenyl itaconate, diallyl itaconate, monomethyl itaconate, monoethyl 
itaconate, mono(n- or i-)propyl itaconate, mono(n-, i-, sec- or tert-)butyl itaconate, dibenzyl itaconate, monobenzyl ita- 
20 conate, methyl ethyl itaconate, methyl propyl itaconate and ethyl propyl itaconate. 

[0081] Specific examples of the itaconic acid amides include itaconic acid amide, N-methylitaconic acid amide, N- 
ethylitaconic acid amide, N-(n- or i-)propylitaconic acid amide, N-(n- t i-, sec- or tert-)butylitaconic acid amide, N-benzyl- 
itaconic acid amide, N-hydroxyethylitaconic acid amide, N-phenylitaconic acid amide. N -to ly I itaconic acid amide, N- 
(hydroxyphenyl)itaconic acid amide, N-(sulfamoylphenyl)itaconic acid amide, N-(phenylsulfonyl)itaconic acid amide, N- 
. 25 (tolylsulfonyl)icaconic acid amide, N,N-dimethylitaconic acid amide, N-methyl-N-phenylitaconic acid amide, N-hydrox- 
yethyl-N-methylitaconic acid amide, N-methylitaconic acid monoamide, N-ethylitaconic acid monoamide, N,N-dimethyl- 
itaconic acid monoamide, N-methyl-N'-ethylitaconic acid amide and N-methyl-N'-phenylitaconic acid amide. 
[0082] Specific examples of the itaconic acid imides include itaconic acid imide, N-methylitaconic acid imide, N- 
ethylitaconic acid imide, N-(n- or i-)prppylitaconic acid imide, N-(n-, i- f sec- or tert-)butylitaconic acid imide, N-benzylita- 
30 conic acid imide, N-hydroxyethylitaconic acid imide, N-phenylitaconic acid imide, N-tolylitaconic acid imide, N-(hydrox- 
yphenyl)itaconic acid imide, N-(sulfamoylphenyl)itaconic acid imide, N- (p h e ny Is ulfony I) itaconic acid imide and N- 
(tolylsulfonyl)itaconic acid imide. 

[0083] Specific examples of the fumarates include monolithium fumarate, monosodium fumarate, monopotassium 
fumarate, magnesium fumarate, calcium fumarate, zinc fumarate, disodium fumarate, dipotassium fumarate, monoethyl 
35 fumarate potassium salt, diammonium fumarate, bis(tetramethylammonium) fumarate and bis(tetraethylammonium) 
fumarate. 

[0084] Specific examples of the fumaric acid esters include dimethyl fumarate, diethyl fumarate, di(n- or i-)propyl 
fumarate, di(n-, i-, sec- or tert-)butyl fumarate, diphenyl fumarate, diallyl fumarate, monomethyl fumarate, monoethyl 
fumarate, mono(n- or i-)propyl fumarate, mono(n-, i-, sec-or tert-)butyl fumarate, dibenzyl fumarate, monobenzyl fuma- 

40 rate, methyl ethyl fumarate, methyl propyl fumarate and ethyl propyl fumarate. 

[0085] Specific examples of the fumaric acid amides include fumaric acid amide, N-methylf umaric acid amide, N- 
ethylfumaric acid amide, N-(n- or i-)propylfumaric acid amide, N-(n-, i-, sec- or tert-)butylfumaric acid amide, N-benzyl- 
fumaric acid amide, N-hydroxyethy If umaric acid amide, N-phenylf umaric acid amide, N-tolylf umaric acid amide, N- 
(hydroxyphenyl)fumaric acid amide, N-(sulfamoylphenyl)-fumaric acid amide, N-(phenylsu If onyl)f umaric acid amide, N-. 

45 (tolylsulfonyl)fumaric acid amide, N,N -dim ethylf umaric acid amide, N-methyl-N^pheny If umaric acid amide, N-hydroxye- 
thyl-N-methylfumaric acid amide, N-methylfumaric acid monoamide, N-ethylfumaric acid monoamide, N.N-dimethylfu- 
marie acid monoamide, N-methyl-N'-ethylfumaric acid amide and N-methyl-N'-phenylfumaric acid amide. 
[0086] Specific examples of the mesaconates include monolithium mesaconate, monosodium mesaconate, mono- 
potassium mesaconate, magnesium mesaconate, calcium mesaconate, zinc mesaconate, disodium mesaconate, dipo- 

50 tassium mesaconate, monoethyl mesaconate potassium salt, diammonium mesaconate, bis(tetramethylammonium) 
mesaconate and bis(tetraethylammonium) mesaconate. 

[0087] Specific examples of the mesaconic acid esters include dimethyl mesaconate, diethyl mesaconate, di(n- or 
i-)propyl mesaconate, di(n~, i-, sec- or tert-)butyl mesaconate, diphenyl mesaconate, diallyl mesaconate, monomethyl 
mesaconate, monoethyl mesaconate, mono(n- or Hpropyl mesaconate, mono(n-, i-, sec- or tert-)butyl mesaconate, 
55 dibenzyl mesaconate, monobenzyl mesaconate, methyl ethyl mesaconate, methyl propyl mesaconate and ethyl propyl 
mesaconate. 

[0088] Specific examples of the mesaconic acid amides include mesaconic acid amide, N-methylmesaconic acid 
amide, N-ethylmesaconic acid amide, N-(n- or i-)propylmesaconic acid amide, N-(n-, i-, sec- or tert-)butylmesaconic 
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acid amide, N-benzylmesaconic acid amide, N-hydroxyethyimesaconic acid amide, N-phenylmesaconic acid amide, N- 
tolylmesaconic acid amide, N-(hydroxyphenyl)mesaconic acid amide, N-(sulfamoylphenyl)mesaconic acid amide, N- 
(phenylsulfonyl)mesaconic acid amide, N-(tolyIsuIfonyl)mesaconic acid amide, N,N-dimethylmesaconic acid amide, N- 
methyl-N-phenylmesaconic acid amide, N-hydroxyethyl-N-methylmesaconic acid amide, N-methylmesaconic acid 
5 monoamide, N-ethylmesaconic acid monoamide, N,N-dimethylmesaconic acid monoamide, N-methyl-N'-ethylmesa- 
conic acid amide and N-methyl-N'-phenylmesaconic acid amide. 

[0089] Specific examples of the a, [5 -unsaturated lactones include the following compounds. 
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[0090] Specific examples of the a,p-unsatu rated lactams include the following compounds. 
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[0091] Specific examples of the vinyl benzoates include lithium vinyl benzoate, sodium vinyl benzoate, potassium 
55 vinyl benzoate, magnesium vinyl benzoate, calcium vinyl benzoate, zinc vinyl benzoate, ammonium vinyl benzoate, 
tetramethylammonium vinyl benzoate, tetraethylammonium vinyl benzoate and tetra-n-butylammonium vinyl benzoate. 
[0092] Specific examples of the vinylbenzoic acid esters include methylvinyl benzoate, ethylvinyl benzoate, (n- or i- 
)propylvinyl benzoate, (n-, i-, sec- or tert-)butylvinyl benzoate, pentylvinyl benzoate, hexylvinyl benzoate, heptylvinyl 
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benzoate, octylvinyl benzoate, nonylvinyl benzoate, decylvinyl benzoate, amylvinyl benzoate, 2-ethylhexylvinyl ben- 
zoate, dodecylvinyl benzoate, chloroethylvinyl benzoate, 2-hydroxyethylvinyl benzoate, 2-hydroxypropylvinyl benzoate, 
5-hydroxypentyl-4-vinyl benzoate, cyclohexyl vinyl benzoate, allyl vinyl benzoate, trim ethyl o (propane monovinyl ben- 
zoate, pentaerythritol monovinyl benzoate, benzylvinyl benzoate, methoxybenzylvinyl benzoate, chlorobenzylvinyl ben- 
zoate, hydroxybenzytvinyl benzoate, hydroxyphenethylvinyl benzoate, dihydroxyphenethylvinyl benzoate, furfurylvinyl 
benzoate, tetrahydrofurfurylvinyl benzoate, phenylvinyl benzoate, hydroxyphenylvinyl benzoate, chlorophenylvinyl ben- 
zoate, sulfamoylphenylvinyl benzoate and 2-(hydroxyphenylcarbonyloxy)ethyivinyl benzoate. 

[0093] Specific examples of the vinylbenzoic acid amides include vinylbenzoic acid amide, N-methylvinylbenzoic 
acid amide, N-ethylyinylbenzoic acid amide, N-(n- or i-)propylvinylbenzoic acid amide, N-(n-, i-, sec- or tert-)butyl -vinyl- 
benzoic acid amide, N-benzylvinylbenzoic acid amide, N-hydroxyethylvinylbenzoic acid amide, N-phenylvinylbenzoic 
acid amide, N-tolyl vinylbenzoic acid amide, N-(hydroxyphenyl)vinylbenzoic acid amide, N-(sulfamoylphenyi)-vinylben- 
zoicacid amide, N-(phenylsulfonyl)vinylbenzoic acid amide, N-(toIylsulfonyl)vinylbenzoic acid amide, N,N-dimethylvinyl- 
benzoic acid amide, N-methyl-N-phenylvinyibenzoic acid amide and N-hydroxyethyl-N-methylvinylbenzoic acid amide. 
[0094] Specific examples of the alkenylcarboxylates include the following compounds: 
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[0095] 



Specific examples of the alkenylcarboxylic acid esters include the following compounds: 
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[0096] 



Specific examples of the alkenylcarboxylic acid amides include the following compounds: 
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[0097] , Specific examples of the alkenylcarboxylic acid imides include the following compounds: 

25 
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[0098] Specific examples of the alkenylcarboxylic acid anhydrides include the following compounds: 
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20 [0099] The sulfonic acid derivative-based ethylenically unsaturated compound is an ethylenically unsaturated com- 
pound having, within the molecule, at least one functional group such as a sulfonic acid group (-Sb 3 H), a sulfonate 
group (-SO3M), a sulfonic acid ester group (-SO3R 1 ), a sulfonic acid amide group (-S0 2 N(R 2 )(R 3 )), a sulfonic acid imide 
group (-S0 2 N(R 2 )S0 2 -) or a sulfonic acid anhydride group (-S0 2 OS0 2 -) (wherein M represents ion having a positive 
charge, R 1 represents an alkyl group, an ary! group, an aikenyl group or an alkyny! group, and R 2 and R 3 each repre- 
ss t sents hydrogen, an alkyl group, an aryl group, an alkyny! group or an aikenyl group). 

[0100] When M represents ion having a positive charge, examples thereof include the above-described ions where 
H + is eliminated. 

[0101] When R 1 , R 2 and R 3 each represents an alkyl group, an aryl group, an aikenyl group or an alkynyl group, 
examples of the functional group include those described above. 
30 [0102] Specific examples of the sulfonic acid derivative-based ethylenically unsaturated compound include the fol- 
lowing compounds: 
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[0103] The ammonium salt-based ethylenically unsaturated compound is an ethylenically unsaturated compound 
having, within the molecule, at least one functional group such as an ammonium group (-N(R 1 )(R 2 )(R 3 )X), an amino 
group (-N(R 1 )(R 2 )), a halogen group or a sulfonyloxy group (-OS0 2 R 4 ) (wherein X represents ion having a negative 
charge, R 1 , R 2 and R 3 each represents hydrogen, an alkyl group, an aryl group, an alkynyl group or an alkenyl group, 
5 and R 4 represents an alkyl group, an aryl group, an alkenyl group or an alkynyl group). When X represents ion having 
a negative charge, examples thereof include the above-described ions. 

[0104] When R 1 , R 2 , R 3 and R 4 each represents an alkyl group, an aryl group, an alkenyl group or an alkynyl group, 
examples of the functional group include those described above. 

[0105] Specific examples of the ammonium salt-based ethylenically unsaturated compound include the following 
10 compounds: 




30 



[0106] The alcohol-based ethylenically unsaturated compound is an ethylenically unsaturated compound having, 
within the molecule, at least one functional group such as a hydroxyl group (-OH), an acyloxy group (-OCOR 1 ), a sulfo- 
35 nyloxy group (-OS0 2 R 2 ) or a halogen group (wherein R 1 and R 2 each represents an alkyl group, an aryl group, an alky- 
nyl group or an alkenyl group). 

[0107] Specific examples of the alcohol-based ethylenically unsaturated compound include the following com- 
pounds: 
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[0108] Hydrophilic Polymer A for use in the present invention may be a homopolymer of individual, ethylenically 
55 unsaturated compounds described above or a copolymer of two or more of these monomers, or may be a copolymer 
with another copolymerizable monomer as long as it exhibits hydrophilicity required in the present invention. Examples 
of the another copolymerizable monomer component include known monomers such as styrenes, unsaturated hydro- 
carbons, a,P-unsaturated ketones. 
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[0109] Specific examples of the styrenes include styrene, methylstyrene, dimethylstyrene, trimethylstyrene, ethyl- 
styrene, propylstyrene, cyclohexylstyrene, chloromethylstyrene, trifluoromethylstyrene, ethoxymethylstyrene, ace- 
toxymethylstyrene, methoxystyrene, dim ethoxy styrene, chlorostyrene, dichlorostyrene, bromostyrene, iodostyrene and 
fluorostyrene. 

5 [0110] Specific examples of the unsaturated hydrocarbons include the following compounds: 

H 2 C=CH 2 H 2 C=CHCH 3 HC-CH HOCCH 3 



20 



25 



30 



35 




45 
50 

[011 1] Specific examples of the a.p-unsaturated ketones include the following compounds: 
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[0112] When used in combination with this another monomer, the carboxylic acid derivative-based ethylenically 
unsaturated compound, the sulfonic acid derivative-based ethylenically unsaturated compound, the ammonium salt- 
based ethylenically unsaturated compound or the alcohol-based ethylenically unsaturated compound is usually used in 

40 an amount of preferably 1 0 mol% or more, more preferably 40 mol% or more, basedd on all monomer components. 
[0113] Hydrophilic Polymer A for use in the present invention can be produced using a known method described, 
for example, in Kobunshi Kaaaku f Polymer Chemistry ) , Vol. 7, page 142 (1950). More specifically, Hydrophilic polymer 
A may be any of a random polymer, a block polymer and a graft polymer, but a random polymer is preferred. This may 
be synthesized by a radical polymerization using a polymerization initiator, for example, a peroxide such as di-t-butyl 

45 peroxide and benzoyl peroxide, a persulfate such as ammonium persulfate, or an azo compound such as azobisisobu- 
tyron'rtrile, though this may be appropriately selected according to the polymerization system. Examples of the polym- 
erization system which can be applied include solution polymerization, emulsion polymerization and suspension 
polymerization. The polymerization degree of Hydrophilic Polymer A is not particularly limited. 

[0114] Examples of the solvent used in the synthesis of Hydrophilic Polymer A for use in the present invention 
so include tetrahydrofuran, ethylene dichloride, cyclohexanone, methyl ethyl ketone, acetone, methanol, ethanol. ethylene 
glycol monomethyl ether, ethylene glycol monoethyl ether, 2-methoxyethyl acetate, diethylene glycol dimethyl ether, 1 - 
methoxy-2-propanol, 1 -methoxy-2-propyl acetate, N,N-dimethylformamide, N,N-dimethylacetamide, toluene, ethyl ace- 
tate, ethyl lactate, methyl lactate, dimethyl sulfoxide and water. These solvents may be used individually or in combina- 
tion of two or more thereof. 

55 [0115] Depending on the case, Hydrophilic Polymer A is preferably subjected to a chemical reaction treatment so 
as to impart hydrophilicity and thereby bring out the effect of the present invention. Examples of the chemical reaction 
treatment include an acid-based reaction, a hydrolysis reaction, a nucleophilic substitution reaction by a hydroxide ion 
or an amine compound, and an alkylation reaction by an alkyl halide or an alkylsulfonic acid ester. 
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[0116] The acid-based reaction treatment is performed by dissolving Hydrophilic Polymer A conditioned to have a 
carboxyl group or a sulfonic acid group in the side chain, in water or an alcohol-based solvent such as methanol, ethanol 
and propanol or in a mixed solvent thereof, adding thereto an alkaline aqueous solution such as sodium hydroxide, lith- 
ium hydroxide, potassium hydroxide, calcium hydroxide and magnesium hydroxide, and stirring the resulting solution at 

5 from 0 to 80°C for from 1 to 1C hours. 

[0117] The hydrolysis reaction is preformed by dissolving Hydrophilic Polymer A conditioned to have a carboxylic 
acid ester group, a carboxylic acid amide group, a carboxylic acid imide group, a carboxylic acid anhydride group, a sul- 
fonic acid amide group, a sulfonic acid imide group, a sulfonic acid anhydride group or an acyloxy group in the side 
chain, in a mixed solvent of water and an alcohol-based solvent such as methanol, ethanol and propanol, adding 

10 thereto an alkaline aqueous solution such as sodium hydroxide, lithium hydroxide, potassium hydroxide, calcium 
hydroxide and magnesium hydroxide, and stirring the resulting solution at from 20 to 80°C for from 1 minute to 1 0 hours. 
[0118] The nucleophilic substitution reaction by a hydroxide ion or an amine compound is performed by dissolving 
Hydrophilic Polymer A conditioned to have a halogen atom or a sulfonyloxy group in the side chain, in a solvent such 
astetrahydrofuran, ethylene dichloride, cyclohexanone, methyl ethyl ketone, acetone, methanol, ethanol, ethylene gly- 

15 col monomethyl ether, ethylene- glycol monoethyl ether, 2-methoxy ethyl acetate, diethylene glycol dimethyl ether, 1- 
methoxy-2-propanol, 1 -methoxy-2 -propyl acetate, N,N-dimethylformamide, N.N-dimethylacetamide, toluene, ethyl ace- 
tate, ethyl lactate, methyl lactate, dimethyl sulfoxide and water, or a mixed solvent thereof, adding thereto an alkaline 
aqueous solution such as sodium hydroxide, lithium hydroxide, potassium hydroxide, calcium hydroxide and magne- 
sium hydroxide or adding an amine compound such as methylamine, ethylamine, propylamine, butylamine, dimethyl- 

20 amine, diethylamine, diisopropylamine, N-methylaniline, triethylamine and pyridine, and stirring the resulting solution at 
from 20 to 1 50°C for from 1 to 1 0 hours. 

[01 1 9] The alky lation reaction by an alkyl halide or an alkylsulfonic acid ester is performed by dissolving Hydrophilic 
Polymer A conditioned to have an amino group in the side chain in a solvent such as tetrahydrofuran, ethylene dichlo- 
ride, cyclohexanone, methyl ethyl ketone, acetone, methanol, ethanol, ethylene glycol monomethyl ether, ethylene gly- 

25 ^ col monoethyl ether, 2-methoxyethyl acetate, diethylene glycol dimethyl ether, 1 -methoxy-2-propanol, 1-methoxy-2- 
propyl acetate, N,N-dimethylfcrmamide, N.N-dimethylacetamide, toluene, ethyl acetate, ethyl lactate, methyl lactate, 
dimethyl sulfoxide and water, or a mixed solvent thereof, adding thereto an alkyl halide or an alkylsulfonic acid ester, 
such as methyl iodide, ethyl icdide, propyl bromide, butyl chloride, methyl p-toluenesulfonate, ethyl benzenesulfonate 
and ethyl trifluoromethanesulfonate, and stirring the resulting solution at from 20 to 1 50°C for from 1 to 1 5 hours. 

30 [0120] Specific examples of Hydrophilic Polymer A for use in the present invention and the substances used for the 
chemical reaction treatments thereof are set forth below, however, the present invention is by no means limited thereto. 
[0121] The ratio of Hydrophilic Polymer A contained in the photosensitive layer of the lithographic printing original 
plate of the present invention is preferably from 0 to 94 wt%, more preferably from 0.05 to 90 wt%, based on the entire 
solid content. 
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[Hydrophilic Polymer Compound Which Becomes Hydrophobic by Heat] 

50 

[0122] The lithographic printing original plate of the present invention may further contain in the photosensitive 
layer, a hydrophilic polymer compound capable of becoming hydrophobic by heat The photosensitive layer constructed 
as such is ink-repellent and at the same time, can be easily removed by water, because the infrared absorbent and the 
hydrophilic polymer compound both are hydrophilic before the above-described predetermined treatment is applied. 
55 After the predetermined treatment is applied, not only the infrared absorbent but also the polymer compound become 
hydrophobic, as a result, the photosensitive layer allows inking and also is greatly reduced in the solubility in water. 
Therefore, by applying the predetermined treatment to the lithographic printing original plate of the present invention to 
record an image thereon and then mounting it on a printing machine without passing through any processing, a printing 
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plate of on-press development system where the area not subjected to the predetermined treatment can be removed 
using the fountain solution in the printing machine, can be obtained. 

[0123] The hydrophilic polymer compound capable of becoming hydrophobic by heat for use in the present inven- 
tion (hereinafter simply referred to as a polarity conversion polymer compound") includes hydrophilic polymer com- 

5 pounds having in the side chain a hydrophilic functional group capable of becoming hydrophobic, decomposing or 
desorbing (i.e., releasing) by heat. This change must be on such a degree that when heat is applied due to light-heat 
conversion after the laser exposure, a part or all of the polarity conversion functional groups on the side chain are 
changed, decomposed or eliminated by heat and the polymer compound which exhibits hydrophilicity, for example, dis- 
solves or swells at an ordinary temperature, becomes not to exhibit hydrophilicity such as dissolving in or swelling with 

io water. 

[0124] With respect to the process of the hydrophilic functional group on the side chain of the hydrophilic polymer 
compound becoming hydrophobic by heat, two processes may be considered. One is a process where the originally 
hydrophilic functional group on the side chain causes a reaction by heat and thereby becomes hydrophobic, and 
another is a process where the originally hydrophilic functional group on the side chain decomposes by heat to lose the 

15 hydrophilic functional group and thereby becomes hydrophobic. 

[0125] As the former process of changing from hydrophilic to hydrophobic as a result of reaction caused by heat, a 
process where the hydrophilic functional group reacts with another functional group within the polymer due to heat and 
becomes hydrophobic and a process where the hydrophilic functional group reacts with another compound outside the 
polymer due to heat and becomes hydrophobic may be considered. The functional group may be rendered hydrophobic 

20 through a combination of these two kinds of processes. 

[0126] Among the above-described processes, in view of reactivity, a process where the originally hydrophilic func- 
tional group on the side chain decomposes due to heat to lose the hydrophilic functional group, and thereby becomes 
hydrophobic is preferred. 

[0127] » In the present invention, it is preferred that all hydrophilic functional groups capable of becoming hydropho- 
25 bic, decomposing or desorbing by heat (hereinafter sometimes referred to as a "polarity conversion functional group") 
on the side chain of the polarity conversion polymer compound are changed to be hydrophobic or are decomposed or 
released. However, this is not particularly limited and it may suffice if the polarity conversion polymer compound is 
changed not to exhibit hydrophilicity such as dissolving in water or swelling with water, but not all of the hydrophilic func- 
tional groups are necessary to become hydrophobic or be decomposed or released. 
30 [0128] The hydrophilic functional group includes the functional groups represented by formulae (1 ) to (5). In partic- 
ular, from the standpoint of reactivity, storage stability and discrimination between hydrophilicity and hydrophobicity, the 
functional group is preferably a carboxylic acid group or a carboxylate group represented by the following formula (6): 



35 




-x-e-e-o m 



40 




45 wherein X represents -O-, -S-, -Se-, -NR 3 -, -CO-, -SO-, -S0 2 -, -PO-, -SiR 3 R 4 - or -CS-, R 1 , R 2 , R 3 and R 4 each inde- 
pendently represents a monovalent group, arid M represents ion having a positive charge. 

[0129] Specific examples of R 1 , R 2 , R 3 and R 4 include -F, -CI, -Br, -I, -CN, -R 5 , -OR 5 , -OCOR 5 , -OCOOR 5 , - 
OCONR 5 R 6 , -OS0 2 R 5 , -COR 5 , -COOR 5 , -CONR 5 R 6 , -NR 5 R 6 , -NR 5 -COR 6 , -NR 5 -COOR 6 , -NR 5 -CONR 6 R 7 , -SR 5 , - 
SOR 5 , -S0 2 R 5 and S0 3 R 5 . 

so [0130] Specific examples of R 5 , R 6 and R 7 include hydrogen, an alky! group, an any! group, an alkeny! group and 
an alkynyl group. Specific examples of this functional group include the functional groups described above. 
[0131] Among those, preferred as R 1 , R 2 , R 3 or R 4 are hydrogen, an alkyl group, an aryl group, an alkynyl group 
and an alkenyl group. 

[0132] Specific examples of M include the above-described ions having a positive charge. 
55 [0133] The polarity conversion polymer compound for use in the present invention may be a homopolymer formed 
of one monomer having the above-described hydrophilic functional group or a copolymer formed of two or more of the 
monomers. Furthermore, as long as the effect of the present invention is impaired, a copolymer with another monomer 
may also be used. 
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[0134] Specific examples of the another monomer used in the synthesis of the polarity conversion polymer com- 
pound include the above-described compounds having an ethylenically unsaturated double bond. 
[0135] The ratio of the another monomer for use in the synthesis of the copolymer may be any as long as the pol- 
ymer compound can change from hydrophiiic to hydrophobic by heat, however, it is preferably 80 wt% or less, more 

5 preferably 50 wt% or less. 

[0136] The polarity conversion polymer compound for use in the present invention can be produced using a known 
method described, for example, in Kobunshi Kaoaku (Polymer Chemistry) . Vol. 7, page 142 (1950). More specifically, 
the polarity conversion polymer compound may be any of a random polymer, a block polymer and a graft polymer, but 
a random polymer is preferred. This may be synthesized by a radical polymerization using a polymerization initiator, for 

to example, a peroxide such as di-t-butyl peroxide and benzoyl peroxide, a persulfate such as ammonium persulfate, or 
an azo compound such as azobisisobutyronitrile, though this may be appropriately selected according to the polymeri- 
zation system. Examples of the polymerization system which can be applied include solution polymerization, emulsion 
polymerization and suspension polymerization. The polymerization degree of the polarity conversion polymer com- 
pound is not particularly limited. 

75 [0137] Examples of the solvent used in the synthesis of the polarity conversion polymer compound for use in the 
present invention include tetrahydrofuran, ethylene dichloride, cyclohexanone, methyl ethyl ketone, acetone, methanol, 
ethanol, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 2-methoxyethyl acetate, diethylene glycol 
dimethyl ether, 1 -methoxy-2-propanol, 1 -methoxy-2-propyl acetate, N,N-dimethylformamide, N,N-dimethylacetamide, 
toluene, ethyl acetate, ethyl lactate, methyl lactate, dimethyl sulfoxide and water. These solvents may be used individu- 

20 ally or in combination of two or more thereof. 

[0138] Specific examples of the polarity conversion polymer compound for use in the present invention are set forth 
below, however, the present invention is by no means limited thereto. 
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[0139] The ratio of the polarity conversion polymer compound contained in the photosensitive layer of the litho- 
graphic printing original plate of the present invention is preferably from 0 to 94 wt%, more preferably from 0.05 to 90 
wt%, based on the entire solid content. 
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[Surface Active Agent] 

[0140] The photosensitive layer of the lithographic printing original plate of the present invention may contain a non- 
ionic surface active agent described in JP-A-62-251740 and JP-A-3-208514 or an amphoteric surface active agent 
5 described in JP-A-59-1 21 044 and JP-A-4-1 31 49 so as to broaden the stability to the printing conditions. 

[0141] Specific examples of the nonionic surface active agent include sorbitan tristearate, sorbitan monopalmitate, 
sorbitan trioleate, stearic acid monoglyceride and polyoxyethylene nonylphenyl ether. 

[0142] Specific examples of the amphoteric surface active agent include alkyldi(aminoethyl)glycine, alkylpolyami- 
noethyl glycine hydrochloride, 2-alkyl-N-carboxyethyl-N-hydroxyethylimidazolinium betaine and N-tetradecyl-N,N- 
10 betaine type (for example, AMORGEN K, trade name, produced by Daiichi Kogyo K.K.). 

[0143] The ratio of nonionic surface active agent or amphoteric surface active agent contained in the photosensitive 
layer is preferably from 0.05 to 15 wt% ( more preferably from 0.1 to 5wt%, based on the entire solid content. 

[Other Constituent Components] 

15 

[0144] If desired, the photosensitive layer of the lithographic printing original plate of the present invention may fur- 
ther contain a plasticizer for imparting flexibility to the coating. Examples of the plasticizer include polyethylene glycol, 
tributyl citrate, diethyl phthalate, dibutyl phthalate, dihexyl phthalate, dioctyl phthalate, tricresy! phosphate, tributyl phos- 
phate, trioctyl phosphate, tetrahydrofurfuryl oleate, and oligomers and polymers of acrylic acid or methacrylic acid. 

20 [0145] The photosensitive layer of the lithographic printing original plate of the present invention may be produced 
by dissolving the above-described respective components in a solvent and applying the resulting solution on an appro- 
priate support. Examples of the solvent used here include tetrahydrofuran, ethylene dichloride, cyclohexanone, methyl 
ethyl ketone, acetone, methanol, ethanol, propanol, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 
2-methoxyethyl acetate, diethylene glycol dimethyl ether, 1 -methoxy-2- propanol, 1 -methoxy-2-propyl acetate, dimeth- 

25 ^ oxyethane, N.N-dimethylformamide, N,N-dimethylacetamide, toluene, ethyl acetate, ethyl lactate, methyl lactate, dime- 
thyl sulfoxide, water, sulfolane and y-butyrolactone, however, the present invention is by no means limited thereto. 
[0146] These solvents may be used either individually or in combination. In the case of preparing a coating solution, 
the concentration of the photosensitive layer-constituting components (all solids content including additives) in the sol- 
vent is preferably from 1 to 50 wt%. 

30 [0147] The coating solution may be coated by various known methods such as bar coater coating, rotation coating, 
spray coating, curtain coating, dip coating, air knife coating, blade coating and roil coating. 

[0148] The photosensitive layer of the lithographic printing original plate of the present invention may contain a sur- 
face active agent so as to improve the coatability, such as a fluorine-based surface active agent described, for example, 
in JP-A-62-1 70950. The amount of the surface active agent added is preferably from 0.01 to 1 wt%, more preferably 
35 from 0.05 to 0.5 wt%, based on the entire solid content in the polymer complex layer. 

[0149] The coated amount (solid content) of the photosensitive layer obtained after the coating and drying varies 
depending on the use, however, in the case of a general lithographic printing original plate, it is from 0.1 to 5.0 g/m 2 , 
preferably from 0. 1 to 2.0 g/m 2 , more preferably from 0.2 to 2.0 g/m 2 . 

40 [Support] 

[0150] The support (substrate) for use in the lithographic printing original plate of the present invention is not par- 
ticularly limited as long as it has a hydrophilic surface, and any known plate-like material having good dimensional sta- 
bility and heretofore used as a support Of printing plates may be suitably used. Examples of the support include paper, 

45 paper laminated with plastic (for example, polyethylene, polypropylene or polystyrene), metal plates such as aluminum 
(including aluminum alloy), zinc, iron and copper, plastic film such as cellulose diacetate, cellulose triacetate, cellulose 
propionate, cellulose butyrate, cellulose butyrate acetate, cellulose nitrate, polyethylene terephthalate, polyethylene, 
polystyrene, polypropylene, polycarbonate and polyvinyl acetal, and paper or plastic film having laminated or deposited 
thereon the above-described metal. Among these, an aluminum plate is preferred. The aluminum plate includes pure 

so aluminum plate and aluminum alloy plate. As the aluminum alloy, various alloys may be used and for example, alloys of 
aluminum with a metal such as silicon, copper, manganese, magnesium, chromium, zinc, lead, bismuth or nickel may 
be used. The alloy composition is allowed to contain a negligible amount of impurities in addition to some iron and tita- 
nium. 

[0151] The support is subjected to a surface treatment, if desired. For example, in the manufacture of a lithographic 
55 printing original plate, the support surface is subjected to a hydrophilization treatment in advance of the coating of the 
photosensitive layer on the surface of the support 

[0152] In the case of a support having a metal surface, particularly aluminum surface, the support is preferably sub- 
jected to a surface treatment such as graining, soaking in an aqueous solution of sodium silicate, potassium fluorozir- 



50 

;CCCID: <EP 1 048457 A2_l_> 



ER 1 048 457 A2 

conate or phosphate, or anodization. An aluminum plate subjected to graining and then to soaking in an aqueous 
sodium silicate solution described in U.S. Patent 2,71 4,066, and an aluminum plate subjected to anodization and then 
to soaking in an aqueous alkali metal silicate solution described in U.S. Patent 3,181,461 may also be suitably used. 
The anodization is performed by passing a current using the aluminum plate as an anode in an electrolytic solution 

5 comprising, for example, an aqueous or non-aqueous solution of an inorganic acid such as phosphoric acid, chromic 
acid, sulfuric acid or boric acid, an organic acid such as oxalic acid or sulfamic acid, or a salt of their acids. These aque- 
ous or non-aqueous solutions may be used individually or in combination of two or more thereof. 
[0153] The silicate electrodeposition described in U.S. Patent 3,658,662 is also an effective surface treatment, 
[0154] These hydrophilization treatments are performed not only to render the support surface hydrophilic but also 

w to prevent a harmful reaction with the photosensitive layer coated thereon or to improve the adhesion to the photosen- 
sitive layer. 

[0155] In advance of the surface roughening by graining of the aluminum plate, the surface may be subjected to a 
pre-treatment, if desired, so as to remove the rolling oil on the surface or reveal the clean aluminum surface. For the 
removal of rolling oil and the like, a solvent such as trichlene or a surface active agent is usually used. For revealing the 
75 clean surface, a. method of using an alkali etching agent such- as sodium hydroxide and potassium hydroxide is widely 
used. 

[0156] As the graining method, any of mechanical, chemical and electrochemical methods may be effectively used. 
The mechanical method includes ball polishing, blast polishing and brush polishing of rubbing a water dispersion slurry 
of abrasive such as pumice by a nylon brush. As the chemical method, a method of soaking the plate in a saturated 

20 aqueous solution of mineral acid aluminum salt described in JP-A-54-31 1 87 is suitable. As the electrochemical method, 
a.c. electrolysis in an acidic electrolytic solution such as hydrochloric acid, nitric acid or a combination thereof, is pre- 
ferred. Among these surface roughening methods, a surface roughening treatment using a combination of mechanical 
surface roughening and electrochemical surface roughening described in JP-A-55- 137993 is preferred because the 
photosensitive layer can firmly adhere to the support. 

25 [0157] . The graining by the above-described method is preferably performed so that the aluminum plate surface can 
have a center line surface roughness (Ra) of from 0.3 to 1.0 urn 

[0158] The thus-grained aluminum plate is, if desired, washed with water and subjected to chemical etching. 
[0159] The etching solution is usually selected from aqueous solutions of base or acid capable of dissolving alumi- 
num. In this case, the coating formed on the etched surface must be different from the aluminum derived from the etch- 

30 ing solution component Preferred examples of the etching agent include* as a basic substance, sodium hydroxide, 
potassium hydroxide, trisodium phosphate, disodium phosphate, tripotassium phosphate and dipotassium phosphate; 
and as an acidic substance, sulfuric acid, persulfuric acid, phosphoric acid, hydrochloric acid and salts thereof. How- 
ever, metals having low ionization tendency as compared with aluminum, such as salts of zinc, chromium, cobalt, nickel 
or copper, are not preferred because an unnecessary film is formed on the etching surface. 

35 [0160] The etching agent is most preferably used such that the aluminum or alloy used dissolves at a rate of from 
0.3 to 40 g/m 2 per the soaking time of 1 minute with the concentration and the temperature used, but may be used in 
excess of this. 

[0161] Etching is performed by soaking the aluminum plate in the above-described etching solution or coating the 
etching solution on the aluminum plate, and the etching treatment is preferably performed to have an etching amount 
40 of from 0.5 to 1 .0 g/m 2 . 

[0162] As the etching agent, an aqueous solution of base is preferably used because of its high etching rate. In this 
case, smut is generated, therefore, the plate is usually subjected to a desmutting treatment. Examples of the acid for 
use in the desmutting treatment include nitric acid, sulfuric acid, phosphoric acid, chromic acid, fluoric acid and 
borofluoric acid. 

45 [0163] The etched aluminum plate is, if desired, subjected to water washing and anodization. The anodization may 
be performed by a method conventionally used in this field. To speak specifically, by passing a d.c. or a.c. current to the 
aluminum in an aqueous or non-aqueous solution of sulfuric acid, phosphoric acid, chromic acid, oxalic acid, sulfamic 
acid, benzenesulfonic acid or a combination of two or more thereof, an anodic oxide film can be formed on the aluminum 
support surface. 

so [0164] The anodization treatment conditions vary depending on the electrolytic solution used and cannot be indis- 
criminately specified, however, suitable conditions are generally such that the electrolytic solution concentration is from 
1 to 80 wt%, the liquid temperature is from 5 to 70°C, the current density is from 0.5 to 60 A/dm 2 , the voltage is from 1 
to 1 00 V, and the electrolysis time is from 30 seconds to 50 minutes. 

[0165] Among the anodization treatments, the method of performing anodization at a high current density in sulfuric 
55 acid described in British Patent 1 ,41 2,768 and the method of anodization using phosphoric acid as the electrolysis bath 
described in U.S. Patent 3,51 1 ,661 are preferred. 

[0166] The thus surface roughened and further anodized aluminum plate may be hydrophilized, if desired. Pre- 
ferred examples of the hydrophilization method include a treatment with an alkali metal silicate such as an aqueous 
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sodium silicate solution disclosed in U.S. Patents 2,714,066 and 3,181,461, and a treatment with potassium fluorozir- 
conate disclosed in JP-B-36-22063 (the term "JP-B" as used herein means an "Japanese examined patent publication'*) 
or with polyvinylphosphonic acid disclosed in U.S. Patent 4,153,461. 

5 [Other Layers] 

[0167] On the back surface of the support, a backcoat is provided, if desired. As the backcoat, a coating layer com- 
prising an organic polymer compound described in JP-A-5-45885 or a metal oxide obtained by the hydrolysis or poly- 
condensation of an organic or inorganic metal compound described in JP-A-6-35174 may be preferably used. 
io [0168] In particular, a coating layer comprising a metal oxide obtained from an alkoxy compound of silicon, such as 
Si(OCH 3 ) 4 , Si(OC 2 H 5 ) 4 , Si(OC 3 H 7 ) 4 and Si(OC 4 H 9 ) 4 , is preferred because the compound is inexpensive and easily 
available and the coating layer has excellent hydrophilicity. 

[Plate-Making Process] 

15 

[0169] The method for manufacturing a lithographic printing plate from the lithographic printing original plate of the 
present invention is described below. The lithographic printing original plate is, for example, subjected to direct image 
recording by the imagewise heat-sensitive recording using a thermal recording head or the like or to image recording 
by the imagewise exposure to light. 
20 [0170] Examples of the light source for an active ray used in the imagewise exposure include a mercury lamp, a 
metal halide lamp, a xenon lamp, a chemical lamp and a carbon arc lamp. Examples for a radioactive ray include an 
electron beam, an X ray, an ion beam and a far infrared ray. Also, g ray. i ray, Deep-UV ray and high-density energy 
beam (laser beam) may be used. For the laser beam, a helium-neon laser, an argon laser, a krypton laser, a helium- 
cadmium laser, a KrF eximer laser, a solid laser and a semiconductor laser may be used. 
25 ^ [0171] In the present invention, a solid laser and a semiconductor laser are preferred, which each irradiates an 
4 infrared ray at the wavelength of from 760 to 1,200 nm. 
[0172] After the above-described image recording by light, irrespective of whether or not the development process- 
ing is performed, a heat treatment is preferably applied so as to improve the sensitivity at the recording. The heat treat- 
ment is preferably performed at from 80 to 1 60°C for from 1 0 seconds to 5 minutes. By applying this heat treatment, the 
30 energy necessary for the recording can be reduced at the exposure using the above-described light source. 

[0173] The lithographic printing original plate of the present invention subjected to the above-described image 
recording is then developed with a developer and if desired, gummed or burnt, and the resulting plate may be mounted 
in a printing machine and subjected to printing. The plate may also be mounted in a printing machine immediately after 
the image recording (without passing through the development process) and subjected to printing. In this case, the non- 
35 heated area or unexposed area swells with fountain solution or the like and the swelled area is removed at the initial 
stage of printing, thereby forming a lithographic printing plate. In other words, in the plate-making process using the lith- 
ographic printing original plate of the present invention, a lithographic printing plate can be manufactured without par- 
ticularly passing development or other treatments. 

[0174] As the developer or replenisher for the lithographic printing original plate of the present invention, a conven- 
40 tionally known aqueous.alkali solution or pure water may be used. Examples of the alkali agent include inorganic alkali 
salts such as sodium silicate, potassium silicate, sodium tertiary phosphate, potassium tertiary phosphate, ammonium 
tertiary phosphate, sodium secondary phosphate, potassium secondary phosphate, ammonium secondary phosphate, 
sodium carbonate, potassium carbonate, ammonium carbonate, sodium hydrogencarbonate, potassium hydrogencar- 
bonate, ammonium hydrogencarbonate, sodium borate, potassium borate, ammonium borate, sodium hydroxide, 
45 ammonium hydroxide, potassium hydroxide and lithium hydroxide. In addition, organic alkali agents such as monometh- 
ylamine, dimethylamine, trimethylamine, monoethylamine, diethylamine, triethylamine, monoisoproylamine, diisopro- 
pylamine, triisopropylamine, n-butylamine, monoethanolamine, diethanolamine, triethanolamine, 
monoisopropanolamine, diisopropanolamine, ethyleneimine, ethylenediamine and pyridine, may also be used. 
[0175] These alkali agents may be used either individually or in combination of two or more thereof. 
so [0176] Among these alkali agents for use in the developer, an aqueous solution of silicate such as sodium silicate 
and potassium silicate is particularly preferred. This is because the developability can be controlled by the ratio of sili- 
con oxide Si0 2 as a component of the silicate to a metal oxide M 2 0. Alkali metal silicates described, for example, in JP- 
A-54-62004 and JP-B-57-7427 may be effectively used. 

[0177] In the case of developing the plate using an automatic developing machine, it is known that by adding an 
55 aqueous solution (replenisher) having an alkali intensity higher than that of developer, a large number of PS plates can 
be treated without exchanging the developer in the developing tank for a long time. Also in the present invention, this 
replenishing system is preferably used. The developer or replenisher may contain, rf desired, various surface active 
agents and organic solvents so as to accelerate or inhibit the development, disperse the development scum or increase 
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the ink-receptivity in the image area of the printing plate. Preferred surface active agents include anionic, cationic, non- 
ionic and amphoteric surface active agents. 

[0178] The developer or replenisher may further contain, if desired, a reducing agent such as sodium salt or potas- 
sium salt of an inorganic acid (e.g., hydroquinone, resbrcin, sulfurous acid, hydrosulfurous acid), and additionally an 

5 organic carboxylic acid, a defoaming agent and a hard water softener. 

[0179] The printing plate developed using the above-described developer or replenisher is after-treated with wash- 
ing water, a rinsing solution containing a surface active agent or the like, or a desensitizing solution containing gum 
arabi or a starch derivative. In the case where the lithographic printing original plate of the present invention is subjected 
to image formation and used as a printing plate, the after treatment may be performed by variously combining those 

w treatments. 

[0180] In recent years, an automatic developing machine for printing plates is widely used for rationalizing and 
standardizing the plate-making work in the plate-making and printing art. This automatic developing machine generally 
consists of a development part and an after-treatment part and comprises a printing plate conveying unit, respective 
processing solution tanks and a spray unit, where while horizontally conveying an exposed printing plate, each process- 

15 ing solution pumped up is sprayed on the plate through a spray nozzle to develop the plate. Furthermore, a method of 
processing the printing plate while dipping and conveying it though processing solution tanks filled with respective 
processing solutions by means of guide rolls provided in the solution is also known. In this automatic development, the 
processing may be performed while supplying the replenisher to each processing solution according to the amount 
processed or the operation time. 

20 [0181] Also, a so-called disposable processing system where the plate is processed with a substantially unused 
processing solution, may also be applied. 

[0182] The lithographic printing original plate of the present invention is thus imagewise exposed, developed, water 
washed , and/or rinsed and/or gummed, and when an unnecessary image area (for example, film edge mark of the orig- 
inal film) is present on the lithographic printing plate obtained, the unnecessary image area is eliminated. This elimina- 
25 tion is preferably performed by a method of coating an eliminating solution on the unnecessary image area, allowing the 
plate to stand for a predetermined time and then washing it with water, as described in JP-B-2-13293. 
[0183] The thus-obtained lithographic printing plate is, if desired, coated with a desensitizing gum and then sub- 
jected to printing process. For obtaining a lithographic printing plate having a longer press life, the plate is subjected to 
a burning treatment. 

30 [0184] In the case of applying a burning treatment, the lithographic printing plate is preferably treated with a surface 
controlling solution described in JP-B-61-2518, JP-B-55-28062 and JP-A-61 -159655 before the burning treatment. 
[0185] Forthis treatment, a method of coating the (plate) burning conditioner on the lithographic printing plate using 
a sponge or absorbent cotton impregnated with the solution, a method of dipping the printing plate in a vat filled with 
the burning conditioner and thereby coating the solution, or a method of coating the solution using an automatic coater 

35 may be used. After the coating, the amount of the burning conditioner coated is preferably rendered uniform using a 
squeegee or a squeegee roller. By doing so, more advantageous results can be obtained. 

[0186] In general, the amount of the burning conditioner coated is suitably from 0.03 to 0.8 g/m 2 (dry weight). 
[0187] After the coating of the burning conditioner, the lithographic printing plate is dried, if desired, and then 
heated to a high temperature by a burning processor (for example, a burning processor "BP-ISOO", available from Fuji 

40 Photo Film Co., Ltd.). At this time, the heating temperature and the heating time are preferably from 1 80 to 300°C and 
from 1 to 20 minutes, respectively, though these may vary depending on the kind of components constituting the image. 
[0188] After the burning treatment, the lithographic printing plate may be appropriately subjected to, if desired, con- 
ventional treatments such as water washing and gumming. However, in the case of using a burning conditioner contain- 
ing a water-soluble polymer compound or the like, a so-called desensittzation treatment such as gumming may be 

45 omitted. 

[0189] The lithographic printing plate obtained through these treatments is mounted on an off -set printer or the like 
and used for printing a large number of sheets. 

EXAMPLES 

50 

[01 90] The present invention is described in greater detail below by referring to the Examples, however, the present 
invention should not be construed as being limited thereto. 

EXAMPLE 1 

55 

[0191] A 0.30 mm-thick aluminum plate (constructive material: 1050) was degreased by washing the plate with 
trichloroethylene, subjected to graining of the surface thereof using a nylon blush and a water suspension of 400-mesh 
Purmicestone, and then thoroughly washed with water. This plate was etched by dipping it in a 25 wt% aqueous sodium 
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hydroxide solution at 45°C for 9 seconds, washed with water, dipped in 2% nitric acid for 20 seconds, and again washed 
with water. At this time, the etching amount on the grained surface was about 3 g/m 2 . Thereafter, this plate was d.c. ano- 
dized at a current density of 15 A/dm 2 in 7% sulfuric acid as the electrolytic solution to form a d.c. anodic oxide film of 
3 g/m 2 , then washed with water and dried. 
5 [0192] On the thus-treated aluminum plate, Solution [1] prepared to have the following composition was applied by 
rotation coating at a rotation number of 150 rpm and then dried at 80°C for 3 minutes to obtain Lithographic Printing 
Original Plate [1]. After the drying, the weight was 1.0 g/m 2 

Solution [1] 

10 

[0193] 



Infrared Absorbent (1) 


0.90 g 


Methanol 


12.00 g 



[0194] The obtained Lithographic Printing Original Plate [1] was exposed by an IR laser (beam diameter: 28 um) 
20 capable of emitting an infrared ray at a wavelength of 830 nm. After the exposure, the plate was subjected to ordinary 
printing using a Lithron printing machine. At this time, whether or not the image area was formed in a good state on the 
printed matter and whether or not staining of the non-image area was generated were observed. The results are shown 
in Table 1 . In this printing, 1 0,000 sheets of good printed matters were obtained. 

[0195] Also, the laser scanning line area on the obtained printing plate was observed through a microscope and the 
25 # line width was measured. From the values obtained, the sensitivity was estimated. The results are shown in Table 1. 
The line width closer to the diameter (28 urn) of the beam irradiated reveals higher sensitivity. In Lithographic Printing 
Original Plate [1], the line width was 28 \xrr\ and very high sensitivity was revealed. 

EXAMPLE 2 

30 

[0196] On an aluminum plate treated in the same manner as in Example 1 , Solution [2] prepared to have the follow- 
ing composition was applied by rotation coating at a rotation number of 150 rpm and then dried at 80°C for 3 minutes 
to obtain Lithographic Printing Original Plate [2]. After the drying, the weight was 1 2, g/m 2 . 

35 Solution [2] 

[0197] 



40 



Hydrophilic Polymer (1) (molecular weight: 20,000) 


0.05 g 


Infrared Absorbent (1) 


0.90 g 


Acetonitrile 


6.00 g 


Water 


6.00 g 



[0198] The obtained Lithographic Printing Original Plate [2] was exposed by an IR laser (beam diameter: 28 ujti) 
capable of emitting an infrared ray at a wavelength of 830 nm. After the exposure, the plate was subjected to a heating 
so treatment at 1 10°C for 1 minute and then ordinary printing using a Lithron printing machine. At this time, whether or not 
the image area was formed in a good state on the printed matter and whether or not staining of the non-image area was 
generated were observed. The results are shown in Table 1 . In this printing, 30,000 sheets of good printed matters were 
obtained. 

[0199] Also, similarly to Example 1, the laser scanning line area on the obtained printing plate was observed 
55 through a microscope and the line width was measured. From the values obtained, the sensitivity was estimated. The 
results are shown in Table 1. In Lithographic Printing Original Plate [2], the line width was 24 jim and high sensitivity 
was revealed. 
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EXAMPLE 3 

[0200] On PET of which surface was subjected to a corona discharge treatment, Solution [3] prepared to have the 
following composition was applied by rotation coating at a rotation number of 1 50 rpm and then dried at 80°C for 3 min- 
5 utes to obtain Lithographic Printing Original Plate [3]. After the drying, the weight was 1 .2 g/m 2 . 

Solution [3] 

[0201] 

10 



15 



Hydrophilic Polymer (2) (molecular weight: 30,000) 
Infrared Absorbent (2) 

Megafac F-1 77 (fluorine-based surface active agent, produced by Dai-Nippon Ink & Chemicals, Inc.) 

Acetonitrile 

Water 



0.1 0g 
0.90 g 
0.06 g 
6.00 g 
6.00 g 



20 



25 



30 



35 



[0202] The obtained Lit hog rap hie- Printing Original Plate [3] was exposed by an IR laser (beam diameter: 28 urn) 
capable of emitting an infrared ray at a wavelength of 330 nm. After the exposure, the plate was subjected to ordinary 
printing using a Lithron printing machine. At this time, whether or not the image area was formed in a good state on the 
printed matter and whether or not staining of the non-image area was generated were observed. The results are shown 
in Table 1 . 

[0203] Also, similarly to Example 1. the laser scanning line area on the obtained printing plate was observed 
through a microscope and the line width was measured. From the values obtained, the sensitivity was estimated. The 
results are shown in Table 1. In Lithographic Printing Original Plate [3], the line width was 26 \im and high sensitivity 
was revealed. - 

EXAMPLE 4 

[0204] On an aluminum plate treated in the same manner as in Example 1 , Solution [4] prepared to have the follow- 
ing composition was applied by a rod bar #14 and then dried at 80°C for 3 minutes to obtain Lithographic Printing Orig- 



inal Plate [4] . After the drying, the weight was 1 .5 g/nrr. 
Solution [4] 
40 [0205] 



45 



Polarity conversion polymer compound (P-7, molecular weight: 35,000) 

Infrared Absorbent (1) 

Methanol 



0.50 g 
0.50 g 
14.00 g 



so [0206] The obtained Lithographic Printing Original Plate [4] was exposed by an IR laser (beam diameter: 28 jim) 
capable of emitting an infrared ray at a wavelength of 830 nm. After the exposure, the plate was subjected to a heat 
treatment at 1 1 0°C for 1 minute and then ordinary printing using a Lithron printing machine. At this time, whether or not 
the image area was formed in a good state on the printed matter and whether or not staining of the non-image area was 
generated were observed. The. results are shown in Table 1 . In this printing, 30,000 sheets of good printed matters were 

55 obtained. 

[0207] Also, similarly to Example 1, the laser scanning line area on the obtained printing plate was observed 
through a microscope and the line width was measured. From the values obtained, the sensitivity was estimated. The 
results are shown in Table 1 . In Lithographic Printing Original Plate [4], the line width was 26 urn and high sensitivity 
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was revealed. 
EXAMPLE 5 

5 [0208] On an aluminum plate treated in the same manner as in Example 1 , Solution [5] prepared to have the follow- 
ing composition was applied by rotation coating at a rotation number of 150 rpm and then dried at 80°C for 3 minutes 
to obtain Lithographic Printing Original Plate [5] . After the drying, the weight was 1.1 g/m 2 . 

SoJution[5] 

10 

[0209] 



15 


Polarity conversion polymer compound (P-32, molecular weight: 35,000) 


0.80 g 




Infrared Absorbent (3) 


0.20 g 




Dye where the counter ion of Victoria Pure Blue BOH was 1-naphthalene-sulfonic acid) 


0.05 g 


20 


Megafac F-177 (fluorine-based surface active agent, produced by Dai-Nippon Ink & Chemicals, Inc.) 


0.06 g 




Methanol 


7.00 q 




Water 


7.00 g 



25 ^ [0210] The obtained Lithographic Printing Original Plate [5] was exposed by an IR laser (beam diameter: 28 urn) 
capable of emitting an infrared ray at a wavelength of 830 nm. After the exposure, the plate was subjected to a heat 
treatment at 1 1 0°C for 1 minute and then ordinary printing using a Lithron printing machine. At this time, whether or not 
the image area was formed in a good state on the printed matter and whether or not staining of the non-image area was 
generated were observed. The results are shown in Table 1 . 

30 [0211] Also, similarly to Example 1, the laser scanning line area on the obtained printing plate was observed 
through a microscope and the line width was measured. From the values obtained, the sensitivity was estimated. The 
results are shown in Table 1. In Lithographic Printing Original Plate [5], the line width was 24 um and high sensitivity 
was revealed. 

35 COMPARATIVE EXAMPLE 1 

[0212] Lithographic Printing Original Plate [6] was manufactured in the same manner as in Example 1 except for 
using Infrared Absorbent (4) in place of Infrared Absorbent (1). 

[0213] The obtained Lithographic Printing Original Plate [6] was exposed by an IR laser (beam diameter: 28 ujm) 
40 capable of emitting an. infrared ray at a wavelength of 830 nm. After the exposure, the plate was subjected to ordinary 
printing using a Lithron printing machine. At this time, whether or not the image area was formed in a good state on the 
printed matter and whether or not staining of the non-image area was generated were observed. The results are shown 
in Table 1 . In this printing, a good printed matter was not obtained at all. 

45 COMPARATIVE EXAMPLE 2 

[0214] Lithographic Printing Original Plate [7] was manufactured in the same manner as in Example 4 except for 
using Infrared Absorbent (4) in place of Infrared Absorbent (1). 

[0215] The obtained Lithographic Printing Original Plate [7] was exposed by an IR laser (beam diameter: 28 nm) 
so capable of emitting an infrared ray at a wavelength of 830 nm. After the exposure, the plate was subjected to ordinary 
printing using a Lithron printing machine. At this time, whether or not the image area was formed in a good state on the 
printed matter and whether or not staining of the non-image area was generated were observed. The results are shown 
in Table 1 . In this printing, 10,000 sheets of good printed matters were obtained. 

[0216] Also, similarly to Example 1, the laser scanning line area on the obtained printing plate was observed 
55 through a microscope and the line width was measured. From the values obtained, the sensitivity was estimated. The 
results are shown in Table 1. In Lithographic Printing Original Plate [7], the line width was 25 um and the sensitivity was 
good. 
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COMPARATIVE EXAMPLE 3 

[021 7] On an aluminum plate treated in the same manner as in Example 1 , Solution [8] prepared to have the follow- 
ing composition was applied by a rod bar #14 and then dried at 80°C for 3 minutes to obtain Lithographic Printing Orig- 
5 inal Plate [8]. After the drying, the weight was 1 .5 g/m 2 . 



Solution [8] 
[0218] 

10 



15 



Polarity conversion polymer compound (P-7, molecular weight: 35,000) 

Infrared Absorbent (4) 

Methanol 



0.90 g 
0.10 g 
14.00 g 



[0219] The obtained Lithographic Printing Original Plate [8] was exposed by an IR laser (beam diameter: 28 urn) 
20 capable of emitting an infrared ray at a wavelength of 830 nm. After the exposure, the plate was subjected to a heat 
treatment at 1 10°C for 1 minute and then ordinary printing using a Lithron printing machine. At this time, whether or not 
the image area was formed in a good state on the printed matter and whether or not staining of the non-image area was 
generated were observed. The results are shown in Table 1 . In this printing, 5,000 sheets of good printed matters were 
obtained; 

25 [0220] Also, similarly to Example 1, the laser scanning line area on the obtained printing plate was observed 
through a microscope and the line width was measured. From the values obtained, the sensitivity was estimated. The 
results are shown in Table 1 . In Lithographic Printing Original Plate [8], the line width was 1 8 ujti and the sensitivity was 
low. 



30 COMPARATIVE EXAMPLE 4 



[0221] Lithographic Printing Original Plate [9] was manufactured in the same manner as in Example 4 except for 
increasing the amount of Polarity Conversion Polymer Compound (P-7) from 0.50 g to 0.95 g and decreasing the 
amount of Infrared Absorbent (1) from 0.50 g to 0.05 g. 
35 [0222] The obtained Lithographic Printing Original Plate [9] was exposed by an IR laser (beam diameter: 28 ujti) 
capable of emitting an infrared ray at a wavelength of 830 nm. After the exposure, the plate was subjected to ordinary 
printing using a Lithron printing machine. At this time, whether or not the image area was formed in a good state on the 
printed matter and whether or not staining of the non-image area was generated were observed. The results are shown 
in Table 1 . 

40 [0223] Also, similarly to Example 1, the laser scanning line area on the obtained printing plate was observed 
through a microscope and the line width was measured. From the values obtained, the sensitivity was estimated. The 
results are shown in Table 1 . In Lithographic Printing Original Plate [9], the line width was 20 jim and the sensitivity was 
low. 



TABLE 1 





Lithographic Printing 
Original Plate 


Thinning of Image 
Area 


Staining of Non- 
Image Area 


Sensitivity (um) 


Example 1 


[1] 


none 


none 


28 


Example 2 


[2] 


none 


none 


24 


Example 3 


[3] 


none 


none 


26 


Example 4 




none 


none 


26 


Example 5 


[5] 


none 


none 


24 


Comparative Exam- 
ple 1 


[6] 


incapable of forming 
an image 


incapable of forming 
an image 


incapable of forming 
an image 
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TABLE 1 (continued) 





Lithographic Printing 
Original Plate 


Thinning of Image 
Area 


Staining of Non- 
Image Area 


Sensitivity (ujti) 


Comparative Exam- 
ple 2 


[7] 


slightly thinned 


stained 


25 


Comparative Exam- 
ple 3 


[8] 


thinned 


none 


18 


Comparative Exam- 
ple 4 


[9] 


none 


none 


20 



[0224] As is apparent from Table 1 , the lithographic printing original plates of the present invention were satisfied in 
respective results, namely, the sensitivity was high, the image area was free of thinning, and the staining was not gen- 
75 erated. On the other hand, the lithographic printing original plates of Comparative Examples showed an unsatisfactory 
result in some of the properties. 

[0225] As described in the foregoing pages, the lithographic printing original plate of the present invention contains 
in the photosensitive layer thereof 6 wt% of more of an infrared absorbent capable of changing from hydrophilic to 
hydrophobic by heat, so that a printing plate can be manufactured directly by an infrared laser based on the digital data 
20 of a computer or the like and effects can be provided that the sensitivity is high, the image area is free of thinning, and 
the staining is not generated. 

[0226] While the invention has been described in detail and with reference to specific embodiments thereof, it will 
be apparent to one skilled in the art that various changes and modifications can be made therein without departing from 
the spirit and scope thereof. 

25 

Claims 



1 . A lithographic printing plate precursor comprising a support having thereon a photosensitive layer containing 6 wt% 
or more of an infrared absorbent which changes from hydrophilic to hydrophobic by heat, the support having a 
30 hydrophilic surface. 



35 



2. The lithographic printing plate precursor as in claim 1 , wherein the hydrophilic functional group capable of decom- 
posing or desorbing by heat in said infrared absorbent is selected from the hydrophilic functional groups repre- 
sented by formulae (1) to (5): 

O 

II e 

S O M (1) 

II 

o 
o 

H e (2) 

45 C— O M 

O 

li e 

P— O M (3) 

50 I , 

O — R 
O 

He 

55 P— O M (4) 
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R 1 

-N— K 2 X (5) 



v/hc-rein M represents ion having a positive charge, X represents ion having a negative charge, and R 1 , R 2 and R 3 
c:\cft represents hydrogen, an alkyl group, an aryl group, an alkenyl group or an alkyny! group. 

3. The orographic printing plate precursor as in claim 1 , wherein said photosensitive layer contains 10 wt% or more 
r cl ire infrared absorbent. 



25 
* 
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